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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
which can improve the uniformity of the luminance and * *~ : 
chromaticity. 

SOLUTION: A back light equipped with a light source is 
so controlled that the light source begins to illuminate in 
an increase stage of the transmissivity of a pixel where a w'£ ! il$ i K-4 
video signal is written nearly in the middle of a write 
period wherein the video signal is written and finishes 
illuminating in a decrease stage of the transmissivity of 
the pixel. Here, the back light is so controlled, specially, 
so that [&verbar;M2-M1&verbar;Twrite]/[M0(T2-T1)]<; 
0.92, where T1 is the point of time when the light source 
begins to illuminate, M1 the transmissivity of a display 
area where the video signal is written at the point T1 of 

time, T2 the point of time when the light source finishes illuminating, M2 the transmissivity of 
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the display area where the video signal is written at the point T2 of time, and MO the maximum 
value of the transmissivity of the display area of an optical modulating element when the light 
source is illuminating. 
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* NOTICES * 

JPO and XNPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light modulation element which has two or more pixels for coming to pinch a light 
modulation medium and displaying an image between the substrates of the pair which counters, The 
mechanical component to which the permeability of the lighting system which has the light source, and 
the light which drove said light modulation medium by repeating the writing and elimination of a video 
signal successively for every pixel group, and was emitted from said light source in said light 
modulation element is changed, Said light source starts lighting in the rise process of the permeability in 
the pixel contained in the pixel group by which the video signal is written in at the time of the 
abbreviation middle of the write-in period which writes in a video signal. A display equipped with the 
lighting device control section which controls said lighting system so that said light source ends lighting 
in the downward process of the permeability in said pixel. 

[Claim 2] Said lighting device-control section is the display according to claim 1 which controls said 
lighting system to end lighting of said light source in the downward process of the permeability in the 
pixel contained in the pixel group which starts lighting of said light source in the rise process of the 
permeability in the pixel contained in the pixel group by which the video signal is written in at the time 
of abbreviation initiation of said write-in period, and by which the video signal is written in at the time 
of abbreviation termination of said write-in period. 

[Claim 3] The permeability in the viewing area in which the video signal is written by 1 is set to Ml . the 
time of the light source starting lighting — Tl - carrying out - Time T - The permeability in the 
viewing area in which the video signal is written by 2 is set to M2. the time of said light source ending 
lighting - T2 - carrying out - Time T - the display according to claim 1 which controls said lighting 
system so that said lighting device control section fills the following formula, when maximum of the 
permeability in the viewing area of said light modulation element while said light source is on is set to 
MO and said write-in period is set to Twrite. 

[|M2-Ml|Twrite] / [MO (T2-T1)] <=0.92 - [Claim 4] It is the display according to claim 3 which 
controls said lighting system so that said lighting device control section fills Tlc>=T write when the 
response time of said liquid crystal is set to Tic. 

[Claim 5] Two or more gate line and two or more source lines which were arranged so that one side of 
the substrate of said pair might cross mutually, The pixel electrode prepared corresponding to the 
intersection of said two or more gate lines and two or more source lines, respectively, It is the array 
substrate which has two or more switching elements which switch a flow / un-flowing between said 
pixel electrodes and said source lines according to the scan signal which is established corresponding to 
each of said pixel electrode, and is supplied through said gate line. Another side of the substrate of said 
pair is a display according to claim 1 which is the opposite substrate which has the counterelectrode 
which counters said array substrate. 

[Claim 6] It is the display according to claim 1 which controls said lighting system so that it is based on 
the measurement result have further the temperature sensor which measures the temperature near [ said ] 
the light modulation element, and according [ said lighting device control section ] to said temperature 
sensor and said light source starts or ends lighting. 

[Claim 7] It is the display according to claim 1 which is further equipped with the reception section 
which receives the input of a setup of the lighting timing of said light source, and controls said lighting 
system so that said lighting device control section is based on a setup by which the input was received 
by said reception section and said light source starts or ends lighting. 
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[Claim 8] Said light modulation medium is a display according to claim 1 which is liquid crystal. 
[Claim 9] Said liquid crystal is a display according to claim 8 which is the liquid crystal in OCB mode. 
[Claim 10] Said light source is a display according to claim 1 which is light emitting diode. 
[Claim 11] Said light source is a display according to claim 1 which is an electroluminescence light 
emitting device. 

[Claim 12] It has the light source which emits the light of a spectrum, respectively, and the one- frame 
period of said video signal consists of two or more subframe periods, the spectrum with which said 
lighting systems differ ~ said lighting device control section The light source which emits the light of a 
spectrum starts lighting, a spectrum specific in the rise process of the permeability in the pixel contained 
in the pixel group by which the video signal is written in at the time of the abbreviation middle of said 
write-in period for every subframe period — The display according to claim 1 which controls said 
lighting system so that said light source ends lighting in the downward process of the permeability in 
said pixel. 

[Claim 13] One side of the substrate of said pair has red, blue, and the color filter of each green color. 
Said lighting device control section Said light source starts lighting for every one-frame period of said 
video signal in the rise process of the permeability in the pixel contained in the pixel group by which the 
video signal is written in at the time of the abbreviation middle of said write-in period. The display 
according to claim 1 which controls said lighting system so that said light source ends lighting in the 
downward process of the permeability in said pixel. 

[Claim 14] Pocket mold telephone constituted so that it may have a display according to claim 1 and said 
video signal may be outputted to said display. 

[Claim 15] The pocket mold terminal unit constituted so that it may have a display according to claim 1 
and said video signal may be outputted to said display. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pocket mold telephone and pocket mold terminal 
unit which equip with the display the display list which can perform lighting/putting out lights of the 
light source to suitable timing especially about the display which displays an image using the light 
emitted from the light source. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display (only henceforth a liquid crystal 
display) of a active-matrix mold is widely used as an indicating equipment used for a personal computer 
etc. from viewpoints, such as space-saving-izing. As a method for a liquid crystal display to realize color 
display, green [ which were prepared in each pixel / the red and green ], and the color filter method 
which performs color display when the white light emitted from the light source passes along a blue 
color filter in three primary colors have spread most, on the other hand, the spectrum with which being 
observed as a color display method of a next-generation liquid crystal display differed — it is the field 
sequential color method which performs color display by making two or more light sources which emit 
the light of a spectrum, respectively turn on by time sharing. 

[0003] Since the selection transparency only of the specific wavelength spectrum component will be 
carried out and other wavelength spectrum components will be absorbed when the light emitted from the 
light source passes a color filter in the case of the color filter method mentioned above, the technical 
problem that efficiency for light utilization was low occurred. On the other hand, since the light emitted 
from the light source of each color can be used for graphic display as it is in the case of a field sequential 
color method, without passing a color filter, high efficiency for light utilization is acquired and, as a 
result, there is an advantage that low-power-izing is possible. Moreover, in the case of a color filter 
method, by the field sequential method, although red, green, and three pixels equipped with the filter of 
each blue color are one display unit, since 1 pixel becomes one display unit, there is also an advantage 
that highly-minute-izing is possible, respectively. Furthermore, an advantage that cost is reducible is also 
at an advantage which does not use a color filter. 

[0004] Drawing 1 4 is a timing chart which shows an example of the display action of the liquid crystal 
display of the conventional field sequential color method, and, as for (c), (a) shows change of red and 
the lighting brightness of each green and blue light source for change of the permeability in the pixel of 
each line in which, as for (b), a liquid crystal display panel has the timing which outputs a scan signal to 
the gate line which a liquid crystal display panel has, respectively. In this drawing, the case where the 
liquid crystal display panel has the pixel of N line, and it has the gate line of N line corresponding to 
these pixels is illustrated. In addition, this example is the same as that of the display action currently 
explained with reference to drawing 12 or drawing 13 as a gestalt of the 3rd operation in JP,1 1- 
119189,A. 

[0005] The one-frame period of a video signal is divided at three subframe periods (a red subframe 
period, a green subframe period, and blue subframe period) corresponding to each color as shown in 
drawing 14 . And each subframe period is written in further and divided at Period Ta, the maintenance 
period Tb, and the elimination period Tc. 

[0006] First, as shown in drawing 14 (a), in the write-in period Ta, a sequential-scanning signal is 
outputted from the 1 st line to each gate line [ N line ], and red, and green or the video signal 
corresponding to each blue color is written in the pixel of each line according to the timing of this 
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output. Consequently, although the liquid crystal in the pixel of the line answers and the permeability of 
a liquid crystal display panel serves as a value corresponding to a video signal, in order to require some 
time amount for reaching target permeability for the viscosity which liquid crystal has, as shown in 
drawing 14 (b), it will go up gently. 

[0007] In the next maintenance period Tb, a scan signal is not outputted to a gate line. Therefore, the 
video signal which a signal is not written in each pixel and written in in the write-in period Ta is held at 
each pixel. 

[0008] Moreover, in the elimination period Tc, a sequential-scanning signal is outputted from the 1st 
line to each gate line [ N line ] like the write-in period Ta. And the video signal (henceforth a reset 
signal) for resetting the signal for returning the permeability of a liquid crystal display panel to a 
predetermined value, i.e., the already written-in video signal, according to the timing of the output of 
this scan signal is written in the pixel of each line. Also in this case, for the viscosity which liquid crystal 
has, as shown in drawing 14 (b), the permeability of a liquid crystal display panel descends gently. In 
addition, drawing 14 shows the example which resets the permeability of a liquid crystal display panel to 
0. 

[0009] As shown in drawing 14 (c), each light source is turned on only in the maintenance period Tb 
when the video signal is held in all the pixels of a liquid crystal display panel. Color display is 
performed by repeating such actuation about red and each green and blue subframe period. 
[0010] 

[Problem(s) to be Solved by the Invention] When a liquid crystal display performs a display action as 
mentioned above, before permeability fully reaches desired value in the pixel corresponding to the gate 
line by which a scan signal is outputted comparatively late among the gate lines which a liquid crystal 
display panel has so that he can understand also from drawing 14 , the light source will light up. Since 
the brightness of output light is proportional to the integral value of the permeability in the period which 
the light source has turned on, when performing such a display action, the so-called brightness 
inclination that brightness differs, and the chromaticity inclination that chromaticities differ occur in the 
pixel corresponding to the gate line by which a scan signal is outputted comparatively early, and the 
pixel corresponding to the gate line by which a scan signal is outputted comparatively early. 
[001 1] In order to avoid such a brightness inclination or a chromaticity inclination, after the permeability 
in the pixel corresponding to the gate line by which a scan signal is outputted latest, i.e., the pixel of eye 
N line, is fully stabilized, it is possible to start lighting of the light source. Here, when a subframe period 
is set to Tsub, a write-in period is set to Twrite and the response time of liquid crystal is set to Tic, the 
time amount Tlum which can turn on the light source is given by Tlum=Tsub- (2 Twrite+Tlc). In this 
case, since Tlum becomes small in connection with it when the response time Tic of liquid crystal is 
large, the brightness of output light cannot become low and, as a result, sufficient brightness cannot be 
secured. Moreover, when extreme, what is also become larger than Tsub (this corresponds when Tic is 
larger than Tsub-2Twrite) may have 2 Twrite+Tlc. Since it becomes impossible to make the light source 
turn on where permeability is made into a stable value in all the pixels that a liquid crystal display panel 
has, it becomes impossible in this case, to realize graphic display with uniform brightness and 
chromaticity. 

[0012] Since the viscosity of liquid crystal will increase and a response will become extremely slow if it 
will become the low temperature of 0 times less than Centigrade even if it is the liquid crystal of such a 
high speed, it becomes impossible moreover, to avoid generating of a brightness inclination and a 
chromaticity inclination, although the countermeasures of making the response time Tic small using the 
sufficiently quick liquid crystal of a response, for example like a ferroelectric liquid crystal are also 
considered. Since pocket mold telephone, a pocket mold terminal unit, etc. can be especially used in a 
cold district outside of a room, this problem is serious. Moreover, since a ferroelectric liquid crystal has 
the technical problem are weak in an impact while a response is quick, it does not fit primarily pocket 
mold telephone and a pocket mold terminal unit. Moreover, although there is also a method of shifting 
the timing of lighting of the light source for every predetermined viewing area according to the output 
timing of a scan signal currently indicated in JP,1 1-1 191 89, A like the gestalt of the 2nd operation, two 
or more luminescence fields are needed, and there is a problem that a manufacturing cost becomes high. 
[0013] This invention is made in view of the above situations, and the purpose is in offering the display 
which the homogeneity in the field of brightness and a chromaticity can be raised, and can secure 
sufficient brightness, without raising a manufacturing cost. 

[0014] Moreover, other purposes of this invention are to offer the display which can secure sufficient 
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brightness, controlling said brightness inclination and a chromaticity inclination under low temperature. 
[0015] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, the display 
concerning this invention The light modulation element which has two or more pixels for coming to 
pinch a light modulation medium and displaying an image between the substrates of the pair which 
counters, The mechanical component to which the permeability of the lighting system which has the 
light source, and the light which drove said light modulation medium by repeating the writing and 
elimination of a video signal successively for every pixel group, and was emitted from said light source 
in said light modulation element is changed, Said light source starts lighting in the rise process of the 
permeability in the pixel contained in the pixel group by which the video signal is written in at the time 
of the abbreviation middle of the write-in period which writes in a video signal. It has the lighting device 
control section which controls said lighting system so that said light source ends lighting in the 
downward process of the permeability in said pixel. 

[0016] Thus, if constituted, in order to perform a good display, sufficient brightness is securable 
[ controlling a brightness inclination and a chromaticity inclination within the viewing area of an 
image ]. 

[0017] Moreover, in the display concerning said invention, said lighting device control section starts 
lighting of said light source in the rise process of the permeability in the pixel contained in the pixel 
group by which the video signal is written in at the time of abbreviation initiation of said write-in period. 
You may be the configuration which controls said lighting system to end lighting of said light source in 
the downward process of the permeability in the pixel contained in the pixel group by which the video 
signal is written in at the time of abbreviation termination of said write-in period. 
[0018] Thus, if constituted, it will become possible to prevent the color mixture in a field sequential 
color method, the after-image in a blinking back light method, animation dotage, etc. 
[0019] Moreover, in the display concerning said invention, the time of the light source starting lighting 
is set to Tl . The permeability in the viewing area in which the video signal is written by 1 is set to Ml . 
Time T — The permeability in the viewing area in which the video signal is written by 2 is set to M2. the 
time of said light source ending lighting — T2 — carrying out — Time T — Maximum of the permeability 
in the viewing area of said light modulation element while said light source is on is set to M0. When said 
write-in period is set to Twrite, said lighting device control section may be the configuration which 
controls said lighting system to fill [|M2-Ml|Twrite] / [M0 (T2-T1)] <=0.92. 

[0020] Moreover, in the display concerning said invention, when the response time of said liquid crystal 
is set to Tic, said lighting device control section may be the configuration which controls said lighting 
system to fill T1o=T write. Consequently, it sets again to the display concerning said invention with 
which the depressor effect of a brightness inclination and a chromaticity inclination is acquired more 
notably. Two or more gate line and two or more source lines which were arranged so that one side of the 
substrate of said pair might cross mutually, The pixel electrode prepared corresponding to the 
intersection of said two or more gate lines and two or more source lines, respectively, It is the array 
substrate which has two or more switching elements which switch a flow / un-flowing between said 
pixel electrodes and said source lines according to the scan signal which is established corresponding to 
each of said pixel electrode, and is supplied through said gate line. Another side of the substrate of said 
pair may be the opposite substrate which has the counterelectrode which counters said array substrate. 
[0021] Moreover, in the display concerning said invention, you may be the configuration which controls 
said lighting system so that it has further the temperature sensor which measures the temperature near 
[ said ] the light modulation element, said lighting device control section is based on the measurement 
result by said temperature sensor and said light source starts or ends lighting. This becomes possible to 
control lighting of the light source by suitable timing according to the temperature of an operating 
environment. 

[0022] Moreover, in the display concerning said invention, it may have further the reception section 
which receives the input of a setup of the lighting timing of said light source, and said lighting device 
control section may be the configuration which controls said lighting system so that it is based on a setup 
by which the input was received by said reception section and said light source starts or ends lighting. 
This becomes possible to control lighting of the light source by timing of a request of a user. 
[0023] Moreover, in the display concerning said invention, said light modulation medium may be liquid 
crystal. As such a light modulation medium, liquid crystal is the cheapest, and since productivity is 
moreover excellent, it becomes possible to manufacture the display of this invention easily. 
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[0024] As liquid crystal in such a display, the liquid crystal in OCB mode (Optically self-Compensated 
Birefringence mode) can be mentioned. 

[0025] Moreover, in the display concerning said invention, said light source may be light emitting diode, 
and may be an electroluminescence light emitting device. 

[0026] It has the light source which emits the light of a spectrum, respectively, moreover, the spectrum 
with which said lighting systems differ in the display concerning said invention — The one-frame period 
of said video signal consists of two or more subframe periods. The light source which emits the light of a 
spectrum starts lighting, a spectrum specific in the rise process of the permeability in the pixel by which 
said lighting- system control section is contained in the pixel group by which the video signal is written 
in at the time of the abbreviation middle of said write-in period for every subframe period — You may be 
the configuration which controls said lighting system so that said light source ends lighting in the 
downward process of the permeability in said pixel. Thereby, the display of this invention concerning 
the so-called field sequential color method etc. is realizable. 

[0027] In the display concerning said invention furthermore, one side of the substrate of said pair It has 
red, blue, and the color filter of each green color. Said lighting device control section Said light source 
starts lighting for every one- frame period of said video signal in the rise process of the permeability in 
the pixel contained in the pixel group by which the video signal is written in at the time of the 
abbreviation middle of said write-in period. You may be the configuration which controls said lighting 
system so that said light source ends lighting in the downward process of the permeability in said pixel. 
Thereby, the display of this invention concerning the so-called blinking back light method etc. is 
realizable. 

[0028] Moreover, the pocket mold telephone concerning this invention is equipped with the display 
concerning said invention, and it is constituted so that said video signal may be outputted to said display. 

[0029] Furthermore, the pocket mold terminal unit concerning this invention is equipped with the 
display concerning said invention, and it is constituted so that said video signal may be outputted to said 
display. 
[0030] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing about the gestalt 
of operation of this invention. In addition, although the display of this invention performs graphic 
display using a light modulation element, below, it illustrates the case where a liquid crystal display 
component is used as the light modulation element, and is explained. 

[0031] (Gestalt 1 of operation) Drawing 1 is the sectional view showing typically the configuration of 
the display of this invention concerning the gestalt 1 of operation, and drawing 2 is the sectional view 
showing typically the orientation condition of the liquid crystal injected into the liquid crystal layer with 
which the display is equipped. In addition, the direction of X is made above [ of a display 1 ] for 
convenience by a diagram. 

[0032] The display 1 is equipped with the liquid crystal display panel 10, a polarizing plate 1 1 is stuck 
on the both sides of a liquid crystal cell 12, and this liquid crystal display panel 10 is constituted as 
shown in drawing 1 . Moreover, as shown in drawing 2 , the liquid crystal cell 1 2 is equipped with two 
substrates 27, i.e., top substrates, and bottom substrates 28, and counters through a spacer (not shown), 
and these top substrates 27 and the bottom substrate 28 are arranged. Moreover, the liquid crystal layer 
29 is formed by pouring liquid crystal 26 into the gap between the top substrate 27 and the bottom 
substrate 28. 

[0033] Thus, by impressing a predetermined electrical potential difference between the top substrate 27 
and the bottom substrate 28, the constituted liquid crystal display panel 10 transfers the orientation 
condition of liquid crystal 26 to bend orientation ( drawing 2 (b)) from spray orientation ( drawing 2 (a)), 
and performs graphic display according to this bend orientation condition. That is, it is the so-called 
liquid crystal display panel in OCB mode. 

[0034] Thus, a back light 20 is arranged under the constituted liquid crystal display panel 10. This back 
light 20 is constituted including the light guide plate 22 which consists of a synthetic-resin plate of a 
transparent rectangle, the light source 21 which attended this end-face 22a and has been arranged near 
the end-face 22a of 1 of this light guide plate 22, the reflecting plate 23 arranged under the light guide 
plate 22, and the diffusion sheet 24 prepared in the top face of a light guide plate 22. 
[0035] The light source 21 with which a back light 20 is equipped consists of red who is the three 
primary colors of light, green, light emitting diode (LED) which emits light in each blue color, namely, 
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the spectrum with which back lights 20 differ ~ it has the light source 21 which emits the light which 
has a spectrum. 

[0036] In addition, although it has the light source 21 to which a back light 20 emits the light of three 
colors of red, green, and blue with the gestalt of this operation in this way, it is not necessarily limited to 
these colors. You may be the configuration that it has the light source 21 to which is followed, for 
example, a back light 20 emits the light of three colors of yellow, a Magenta, and cyanogen. However, in 
order to realize natural color display, it is desirable to use the light of three colors of red, green, and blue. 
Moreover, you may be the configuration that light of three colors must not necessarily be used and color 
display is realized using the light of two colors or four colors or more, namely, a different spectrum — 
what is necessary is just the light source which emits the light which has a spectrum 
[0037] of course, the spectrum with the some same among two or more light sources with which the 
back light 20 is equipped — it cannot be overemphasized that you may have a spectrum. For example, 
you may be the configuration which is equipped with two and the green light source for the red light 
source, and is equipped with two and a total of six light sources for the light source of two and blue. 
[0038] Moreover, each colored light may be the light near single wavelength like a laser beam, and may 
be light with a large wavelength region which is emitted by the source of the white light combining a 
color filter. In addition, since what can perform ON / off change as the light source 21 at high speed is 
desirable, LED or an electroluminescence (EL) light emitting device which was mentioned above is 
suitable. Inorganic EL light emitting device and an organic electroluminescence light emitting device are 
contained in an electroluminescence light emitting device. Of course, the light source 21 may consist of 
laser. 

[0039] Moreover, although you may be the configuration that the light source itself performs 
luminescence / nonluminescent change actuation, as the light source 21, it does not matter even if it 
controls ON/OFF of the light source in false by combining an optical shutter or a rotation color filter 
with the light source always turned on, for example. Here, a rotation color filter is the filter constituted 
so that a circular filter might be divided into the three fanning sections and the filter of red-green blue 
might be prepared in each splay, and by making it synchronize with a frame period and making it rotate, 
it is used so that each colored light may be emitted. The example of the projection mold display which 
used such a rotation color filter is indicated by JP,3-163985,A. In this case, it will be equivalent to the 
light source which combination with the light source, an optical shutter, or a rotation color filter blinks. 
In addition, the direction in case the light source itself performs luminescence / nonluminescent change 
actuation from a viewpoint of efficiency for light utilization (or power consumption) is desirable. 
[0040] In the back light 20 constituted as mentioned above, the light emitted from the light source 21 
carries out incidence to a light guide plate 22 from end-face 22a. This light that carried out incidence is 
scattered multiply inside a light guide plate 22, and carries out outgoing radiation from the whole surface 
of that top face. Under the present circumstances, it is reflected with a reflecting plate 23 and the light 
which leaked to the bottom of a light guide plate 22, and carried out incidence to the reflecting plate 23 
is returned in a light guide plate 22. And the light which carried out outgoing radiation from the light 
guide plate 22 is diffused with the diffusion sheet 24, and the diffused light carries out incidence to the 
liquid crystal display panel 10. Thereby, the light of red, green, or blue is irradiated by the whole liquid 
crystal display panel 10 at homogeneity. 

[0041] Drawing 3 is the block diagram showing the configuration of the indicating equipment 1 of this 
invention concerning the gestalt 1 of operation. When drawing 1 and drawing 2 are also referred to 
collectively, the liquid crystal display panel 10 The opposite substrate with which it is a display panel 
well-known TFT (Thin Film Transistor) type, and the counterelectrode (not shown) was formed in the 
inside (not shown), It is arranged and constituted so that the array substrate (not shown) with which the 
pixel electrode 39, the gate line 31, the source line 32, and the switching element 33 were formed may 
counter an inside on both sides of the liquid crystal layer 29. Moreover, in the array substrate, while 
being arranged so that the gate line 3 1 and the source line 32 may cross by turns, the pixel electrode 39 
and the switching element 33 are formed for each [ which was divided by the gate line 31 and the source 
line 32 ] pixel of every. And the gate line 31 and the source line 32 of this liquid crystal display panel 10 
are driven by the gate driver 34 and the source driver 35, respectively, and it is constituted so that a gate 
driver 34 and the source driver 35 may be controlled by the control circuit 36. 
[0042] In addition, as long as the switching element 33 mentioned above can be equipped with the 
function which is constituted from an amorphous silicon, polycrystalline silicon, single crystal silicon, 
SOI (silicon on insulator), an organic semiconductor, etc. and which switches a flow / un-flowing 
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between the pixel electrode 39 and the source line 32 so that it may mention later although things can be 
carried out, it may consist of other components. 

[0043] In the display 1 constituted as mentioned above, in order to carry out sequential luminescence of 
the LED which emits each colored light which is the light source 21 mentioned above with a 
predetermined period, a control circuit 36 outputs a control signal to the back light control circuit 37. 
Moreover, similarly, in order to display synchronizing with the luminescence, while a control circuit 36 
changes the video signal 38 inputted from the outside into the video signal for field sequential color 
methods (video signal compressed into time amount shaft orientations to display an image for every 
subframe period) and outputs the changed video signal to the source driver 35, it outputs a control signal 
to a gate driver 34 and the source driver 35 according to the video signal, respectively. Consequently, 
when a gate driver 34 outputs a scan signal to the gate line 31, sequential ON (flow) of the switching 
element 33 of each pixel is carried out, and, on the other hand, the source driver 35 writes a video signal 
in the pixel electrode 39 of each pixel one by one through the source line 32 according to the timing. 
[0044] More specifically, a gate driver 34 turns ON the switching element 33 connected with the gate 
line 31 of the 1st line by outputting the scan signal corresponding to the electrical potential difference 
for turning ON a switching element 33 to the gate line 31 of the 1st line. And when a switching element 
33 is turned on in this way, the video signal outputted from the source driver 35 to each source line 32 is 
written in the pixel electrode 39 which is the pixel of the 1st line. 

[0045] Next, a gate driver 34 outputs the signal corresponding to the electrical potential difference for 
turning OFF (un- flowing) a switching element 33 to the gate line 31 of the 1st line, and turns OFF the 
switching element 33 connected with the gate line 31 of the 1st line. Moreover, a gate driver 34 turns 
ON the switching element 33 connected with the gate line 31 of the 2nd line by being able to come, 
simultaneously outputting said scan signal to the gate line 3 1 of the 2nd line. And the video signal 
outputted from the source driver 35 to each source line 32 is written in the pixel electrode 39 which is 
the pixel of the 2nd line like the case of the 1 st line. 

[0046] By this or subsequent ones operating similarly, a video signal is written in the pixel electrode 39 
of the pixel of each line. Consequently, the potential difference occurs between a counterelectrode and 
the pixel electrode 39, liquid crystal 26 drives, and the permeability of the light by which outgoing 
radiation is carried out from a back light 20 changes. By this, the image corresponding to a video signal 
38 will be reflected in an observer's eyes. 

[0047] Next, actuation of the display 1 of the gestalt of this operation is explained. 
[0048] Drawing 4 is a timing chart which shows an example of the display action of the indicating 
equipment of this invention concerning the gestalt 1 of operation, and, as for (c), (a) shows change of red 
and the lighting brightness of each green and blue light source for change of the permeability in the pixel 
of each line in which, as for (b), a liquid crystal display panel has the timing which outputs a scan signal 
to the gate line which a liquid crystal display panel has, respectively. In this drawing, the case where the 
liquid crystal display panel has the pixel of N line, and it has the gate line of N line corresponding to 
these pixels is illustrated. 

[0049] As shown in drawing 4 (a), about the timing which outputs a scan signal, it is the same as that of 
the conventional liquid crystal display. That is, a gate driver 34 outputs a sequential-scanning signal 
from the gate line 3 1 of the 1 st line to the gate line 3 1 of eye N line in the write-in period Ta. And 
according to the timing of the output of this scan signal, the red outputted from the source driver 35 to 
the source line 32 and the video signal which corresponded green or blue are written in the pixel 
electrode 39 of the pixel of eye N line one by one from the pixel electrode 39 which is the pixel of the 
1st line. The video signal which the output of a scan signal was not performed in the next maintenance 
period Tb, therefore wrote in each pixel, and was written in in Period Ta is held. 

[0050] Moreover, in the elimination period Tc, a sequential-scanning signal is outputted from the gate 
line 3 1 of the 1 st line to the gate line 3 1 of eye N line like the write-in period Ta, and the reset signal for 
resetting the video signal written in in the write-in period Ta is written in the pixel electrode 39 of the 
pixel of eye N line one by one from the pixel electrode 39 which is the pixel of the 1st line. In addition, 
drawing 4 shows the example which resets the permeability of the liquid crystal display panel 10 to 0. 
[0051] According to the writing of such a signal, the permeability of the liquid crystal display panel 10 
rises or descends, as shown in drawing 4 (b). In addition, the permeability of the liquid crystal display 
panel 1 0 changes gently for the viscosity which liquid crystal has as mentioned above. 
[0052] Moreover, to be shown in drawing 4 (c), the back light control circuit 37 starts lighting in the rise 
process of the transmission in the pixel of the N/2nd line whose light source 21 which a back light 20 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 3/27/2007 



JP,2002-366124,A [DETAILED DESCRIPTION] 



Page 7 of 16 



has is the pixel by which a video signal is written in at the time of the middle of the write-in period Ta, 
and controls a back light 20 to end lighting in the downward process of the transmission. That is, the 
light source 21 ends lighting, after it starts lighting and falling of permeability similarly begins, before 
the standup of said permeability is completed. 

[0053] Although it seems to produce a brightness inclination and a chromaticity inclination within the 
viewing area of the liquid crystal display panel 1 0 if it does in this way, these brightness inclinations and 
a chromaticity inclination can fully be controlled by making lighting timing suitable. This is explained 
with reference to drawing 5 . 

[0054] Drawing 5 is an explanatory view for explaining the lighting timing of the light source, and (b) 
shows change of the lighting brightness of the light source for change of the permeability of a liquid 
crystal display panel [ in / in (a) / the pixel of the N/2nd line ], respectively. In drawing 5 , time amount 
change of the permeability in the pixel of the N/2nd line in the subframe period of arbitration is set to 
wave Al and A2, and time amount change of said permeability when only deltaT of the timing of the 
writing of a video signal is late compared with the case of these wave Al and A2 is made into wave Bl 
and B-2. And a Tl and lighting termination time is set to T2 for the lighting initiation time of the light 
source, and the straight line which shows Tl and T2 at these times is expressed with alternate long and 
short dash lines LI and L2, respectively, moreover, the time T ~ the permeability in the pixel of the 
N/2nd line in 1 and T2 is set to Ml and M2, respectively, and the straight line which shows these 
permeability Ml and M2 is expressed with alternate long and short dash lines L3 and L4, respectively. 
Furthermore, the transmission in a stable state, i.e., the maximum transmission in this subframe period, 
is set to M0. 

[0055] Moreover, the field surrounded by wave Al and Bl list in the straight line L3 is set to Rl, and 
the field surrounded by the straight line LI and L3 list by wave Bl is set to R2. On the other hand, the 
field surrounded by wave A2 and B-2 list in the straight line L2 is set to R3, and the field surrounded by 
the straight line L2 and L4 list by wave B-2 is set to R4. Here, when area of fields Rl, R2, R3, and R4 is 
made into SI, S2, S3, and S4, respectively, difference deltaS of the output brightness of the case where 
the permeability of the liquid crystal display panel 10 is expressed with Al and A2, and the case where it 
is expressed with Bl and B-2 is expressed with deltaS=S3- (S1+ S2). Hereafter, the value of this deltaS is 
calculated. 

[0056] Although it is the area SI of a field Rl first, since, as for wave Bl, only deltaT only moved wave 
Al horizontally, the horizontal width of face of a field Rl is very deltaT about where. Therefore, area SI 
is set to S1=(M0-M1) deltaT. 

[0057] Next, although it is the area S2 of a field R2, even if it considers that this field R2 is a right 
triangle, it does not interfere, and the die length of the horizontal side is deltaT. Moreover, when the 
wave-like inclination (namely, value [ in / the time of the time amount differential of permeability / Tl ]) 
in this field R2 is set to mu 1 , the die length of the vertical side is mul anddeltaT. Therefore, area S2 is 
set to S2=(l/2) xdelta Txmu 1 and deltaT=(l/2) mul(deltaT) 2. 

[0058] Next, since, as for mist beam wave B-2, only deltaT only moved wave A2 horizontally in this 
case when the sum of the area S3 of a field R3 and area S4 of a field R4 was observed, it can be 
considered the area SI of a field Rl the same way, and can express S3+S4=(M0-M2) deltaT. 
Furthermore, since S4 as well as S2 can be wholly made into a right triangle, it is set to S4=(l/2) |mu2| 
(deltaT)2-(l/2) mu2(deltaT) 2. However, mu 2 is a value in T2 of the time amount differential of 
permeability. When the above is summarized, deltaS is expressed like the following formulas 1 . 
[0059] 

deltaS=S3-(Sl+S2) =(S3+S4)-S4 . (S1+S2) 

= M0-M2deltaT+(l/2) mu2(deltaT) 2 -[(M0-M1) deltaT+(l/2) mul(deltaT)2] 

= Ml-M2deltaT+(l/2) (mu2-mul) (deltaT) 2 - Although wave Bl and B-2 explained the case where the 
write-in timing of a video signal was later than wave Al and A2, by one or more formulas, the case 
where wave Bl and the write-in timing of the video signal of B-2 are earlier than wave Al and A2 is 
explained with reference to drawing 6 below. 

[0060] In drawing 6 , the semantics of each sign from M0, Ml, M2, Tl, T2, and LI to L4 is the same as 
that of the case of drawing 5 . Moreover, the field surrounded by wave Bl and Al list in the straight line 
LI is made into Rl 1 , and the field surrounded by the straight line LI and L3 list by wave Bl is made into 
R2'. On the other hand, the field surrounded by wave A2 and B-2 list in the straight line L4 is made into 
R3', and the field surrounded by the straight line L2 and L4 list by wave B-2 is made into R4\ and — a 
field — R - one — 1 — R — two — ' R — three — 1 — R — four — 1 — area — respectively — S — one — 1 — S 
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- two — ' — S — three — ' — S4 — ' — ** — carrying out . In addition, in the case of drawing 6 , deltaT 
becomes a negative value although a time amount gap of wave Bl and B-2 when being based being the 
same as that of drawing 5 on wave Al and A2 is expressed with deltaT. 

[0061] In this case, it will be set to S1'+S2'=(M0-M1) |deltaT|, S2'=(l/2) mul|deltaT|2, S3'=(M0-M2) 
|deltaT|, and S4--(l/2) mu2|deltaT|2 if it is considered drawing 5 the same way. Therefore, change part 
deltaS of the brightness of wave Bl and B-2 when being based on wave Al and A2 is expressed with the 
following formulas 2. 
[0062] 

deltaS=Sl , -(S3 , +S4 t ) 
=(S1 , +S2 , )-S2'-(S3 , +S4') 

= M0-Ml|deltaT|-(l/2) mul|deltaT|2 -[(M0-M2) |deltaT|-(l/2) mu2|deltaT|2] 

= M2-Ml|deltaT|+(l/2) (mu2-mul) |deltaT|2 =(M1-M2) deltaT+(l/2) (mu2-mul) (deltaT) 2 - When 
formula 2 formula 1 and a formula 2 are referred to, it turns out whether it is earlier than wave Bl, wave 
Al [ in / in B-2 / the center of a viewing area ], and A2, and that it is not concerned although it is late, 
but it is expressed with the formula of the same form. 

[0063] Next, in drawing 5 , the ratio of the magnitude of the area SI of a field Rl and the area S2 of a 
field R2 considers how much it is. Here, if the response time of liquid crystal is set to Tic, it will be 
thought that the wave-like inclination mu 1 is equal to MO/Tlc in approximation. Moreover, when the 
write-in period of a video signal is set to Twrite, the upper limit of |deltaT| is Twrite/2. Therefore, when 
S2/S1 in case |deltaT| becomes an upper limit is calculated, it is expressed like the following formulas 3. 
[0064] 

S2/S1= [(1/2) mul(deltaT) 2] /[(M0-M1) deltaT] 
** [(1/2) (MO-Tlc) (Twrite/2) 2] 
/[(M0-Ml)Twrite/2] 

= Suppose that the permeability Ml of Tl is one half extent of the maximum permeability M0 
temporarily here at the lighting initiation time of the light source, the 1/4[M0/(M0-M1)] (T write/Tic)— 
type 3 — The write-in period Twrite will be set to S2/S1 **(l/4) x2x(lmsec/5msec) =0.1 supposing the 
response time Tic of 1msec and liquid crystal is 5msec(s), and S2 becomes a value small a single figure 
compared with SI . It is thought that it is the same even if the above thing considers S3 and S4, and S4 
becomes a value small about single figure compared with S3 too. moreover — drawing 6 — S — one — 1 — 
S — two — 1 — relation — and — S — three — ' — S4 — 1 — relation — ******** being the same . 
Therefore, if these things are taken into consideration, SI, S3 or ST, and the 1st term resulting from S3 1 
can think that it is more dominant than the 2nd term resulting from S2, S4 or S2 ! , and S4' by the formula 
1 or the lowest formula of a formula 2. Therefore, even if it omits these 2nd term and expresses it like 
the following formulas 4, it does not interfere. 

[0065] deltaS=(Ml-M2) deltaT - The case where a back light 20 is controlled so that the permeability 
M2 in said pixel in T2 becomes equal the time of the value Ml and lighting of the permeability in the 
pixel of the N/2nd line in Tl being completed is considered a formula 4, now the time of especially 
lighting of the light source beginning. In this case, according to the formula 4 mentioned above, it is set 
to deltaS=0. That is, the brightness inclination and chromaticity inclination by the write-in timing of a 
video signal differing within a liquid crystal display panel will be generated. The lighting timing of the 
light source shown by drawing 4 (c) corresponds, when [ this very ] like. 

[0066] In addition, although the conditions for losing a brightness inclination and a chromaticity 
inclination completely are referred to as M1=M2, as long as even this condition is fulfilled, the value of 
Ml (= M2) may be what kind of value of larger within the limits smaller than M0 than 0. 
[0067] In addition, it is indispensable to fulfill the following [1] and the conditions of [2] in the pixel of 
the N/2nd line as it mentioned above, in order to realize the argument on more than which referred to 
drawing 5 and drawing 6 . 

[0068] [1] before the permeability of the liquid crystal display panel in the pixel of the N/2nd line 
completes a standup, the light source starts lighting — [2] In order [ by which the light source ends 
lighting after the permeability of the liquid crystal display panel in the pixel of the N/2nd line starts 
falling ] are alike especially and to acquire the effectiveness of this invention effectively, it is desirable 
to fill the following [3] and [4]. 

[0069] [3] After the permeability of a liquid crystal display panel starts a standup in the pixel of the 1st 
line The light source starts lighting [4]. Before the permeability of a liquid crystal display panel 
completes falling in the pixel of eye N line said light source ends lighting — one with desirable satisfying 
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conditions [3] and [4] in this way It is because the permeability of the liquid crystal display panel in the 
pixel of the 1st line can start a standup before the permeability of the liquid crystal display panel in the 
pixel of eye N line completes falling so that drawing 4 may also show, so there is a possibility that color 
mixture may occur. For example, when the transmission of the liquid crystal display panel in the pixel of 
the 1st line starts a standup in a green subframe period, the transmission of the liquid crystal display 
panel in the lower part of the viewing area of the last red subframe period has not completed falling yet 
and lighting of the green light source is started earlier than this time, in the pixel of eye N line, a green 
light will fall out slightly to the response of the liquid crystal to red. Moreover, when [ for example, ] the 
transmission of the liquid crystal display panel in the pixel of eye N line completes falling in a green 
subframe period and the transmission of the liquid crystal display panel in the pixel of the 1 st line of the 
next blue subframe period has already started the standup, When later than this time, after ending 
lighting of the green light source, in the pixel of the 1st line, a green light will fall out slightly to the 
response of the liquid crystal to blue. These mean that a green light blends, when red pure originally or 
pure blue should be displayed, and they are observed as color mixture. 

[0070] It sets, for example to drawing 4 . Furthermore, the timing of lighting termination of the red light 
source and the timing of lighting initiation of the green light source approach, or It is said that it will be 
easy to generate color breakup (for example, phenomenon which can color and be seen when a white 
body moves on a screen) if the timing of lighting termination of the green light source and the timing of 
lighting initiation of the blue light source approach. The aforementioned conditions [3] and [4] are 
effective also when reducing this. 

[0071] Next, it examines that the time amount which can continue turning on the light source under such 
a condition is how much. Drawing 7 is an explanatory view for explaining the time amount which the 
light source can lighting maintain in 1 subframe period Tsub, and (a) shows the lighting brightness of the 
light source for the permeability of a liquid crystal display panel [ in / for the output timing of a scan 
signal to the gate line of the N/2nd line / in (b) / the pixel of the N/2nd line ] to (c) to (e), respectively, in 
addition, drawing 7 (c) — Ml (= M2) — a value — as long as — an example [ be / nothing ] which 
becomes close to M0 is shown, and (d) shows an example to which the value of Ml becomes close to 
MO/2. Moreover, drawing 7 (e) shows an example to which the value of Ml becomes it is infinite and 
close to 0. 

[0072] As shown in drawing 7 (a), to the gate line 31 of the N/2nd line, when the time amount of 
Twrite/2 has passed since the initiation time of a subframe period, a scan signal is outputted, and, 
thereby, a video signal is written in the pixel electrode 39 of the pixel of the N/2nd line. Similarly, the 
reset signal for resetting the video signal with which the scan signal was before outputted to the gate line 
31 of the N/2nd line, and only Twrite/2 were already written in the pixel electrode 39 of the pixel of the 
N/2nd line by this before is written in from the termination time of a subframe period. 
[0073] Moreover, as shown in drawing 7 (b), only the response time Tic of liquid crystal requires the 
permeability of the liquid crystal display panel 1 0 in the pixel of the N/2nd line, and it starts from the 
time of the writing of a video signal, and similarly, only the response time Tic requires it and it falls 
from the time of the writing of a reset signal. In addition, by drawing 7 , since it is easy, the transitional 
response of the permeability of a liquid crystal display panel is shown linearly. Moreover, although it 
falls with build up time and the case where time amount is the same is shown since it is easy, it cannot 
be overemphasized that such time amount may differ. 

[0074] The lighting time amount width of face Tlum of the light source (=T2-T1) serves as Tlum=Tsub- 
Twrite-Tlc as shown in drawing 7 (c). On the other hand, in the case of drawing 7 (e), the lighting time 
amount width of face Tlum of the light source is larger than it, and it becomes Tlum=Tsub-Twrite+Tlc. 
The case of drawing 7 (c) is min and the case of (e) of the lighting time amount width of face Tlum of 
the light source is max. And in the case of drawing 7 (d), the time amount width of face Tlum serves as 
Tlum=Tsub-Twrite, and serves as a middle value of the case of drawing 7 (c), and the case of (e). 
[0075] Thus, even when the time amount width of face Tlum is min, it becomes larger than Tsub- (2 
Twrite+Tlc) which is a light source lighting time amount width-of-face upper limit for obtaining a 
uniform display in the conventional display. Therefore, a bright output image is acquired compared with 
the conventional display. 

[0076] Moreover, in the conventional display, as mentioned above, the upper limit of the time amount 
width of face Tic for acquiring a uniform image without a brightness inclination and a chromaticity 
inclination was Tsub-2Twrite. On the other hand, as shown in drawing 7 (c) in the case of the gestalt of 
this operation, since the upper limit of the time amount width of face Tic for acquiring a uniform image 
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is Tsub-T write, whenever [ allowances ] is larger [ a upper limit ] than the conventional case. Therefore, 
in the case of this invention, even if the response of liquid crystal becomes slow in a low -temperature 
condition, a uniform display can be performed with allowances. If it puts in another way, even if it is 
under a low temperature environment, the uniform display without a brightness inclination and a 
chromaticity inclination is realizable. Furthermore, it cannot be overemphasized that it is possible for a 
brighter image to be acquired by turning on the light source as shown in drawing 7 (d) and (e), and to 
enlarge also whenever [ over low temperature / allowances ] further. 

[0077] In addition, although it was shown that it is most ideal to double the timing of initiation of 
lighting and termination so that it might be set to M1=M2 above, it is not necessary to not necessarily 
make both completely in agreement. Below, it examines whether it will be allowed if these differences 
become to what extent. 

[0078] In drawing 5 and drawing 6 , the value of the output brightness in CHUBU ENGINEERING 
CORPORATION of a viewing area itself is equivalent to the area of the part between Tl and T2 among 
the fields surrounded by wave Al and A2 at the time, wave Al which in other words is the function of 
time amount, and A2 — Time T - it is the value with which it integrated from 1 to T2. as now coarse 
approximation — Time T — between 1 and T2, supposing permeability is always M0, this area will be 
given by M0 (T2-T1). Therefore, a gap of relative brightness is considered together with the formula 4 
mentioned above, and is expressed as |deltaS|/[M0 (T2-T1)] =|(M1-M2) deltaT|/[M0 (T2-T1)]. | Since 
the upper limit of deltaT| is Twrite/2, the upper limit of a gap of relative brightness is expressed with the 
following formulas 5. 
[0079] 

(1/2) [|Ml-M2|Twrite] /[M0 (T2-T1)] ~ Since it is the upper limit or lower limit of a viewing area that 
formula 5|deltaT| takes a upper limit What is necessary is just to think that the value of a formula 5 
expresses the value of [(brightness of pixel [ of the 1st line ], or pixel of eye N line) -(brightness of pixel 
of N/2nd line)]/(brightness of the pixel of the N/2nd line). 

[0080] now, about whether if the brightness ratio in the pixel of eye N line [ the pixel of the N/2nd line, 
the 1st line, or ] becomes how much, human being's vision will recognize as a brightness inclination The 
result of having performed analysis which mixes subjectivity evaluation is eye dee WOO besides Y. 
KURATOMI. Proceedings, OVU THE SEVUNSU International display work-piece SHOPPUSU 
(2000), From 1135 pages to 3D p-2 and 1 1 3 8 pages (Y.) [ Kuratomi, ] [ et.al. :ID WOO ] Proceedings of 
The Seventh It is shown in International DisplayWorkshops, 3D p-2, and pp.1 135-1 138 (2000). It is 
described from under the 1 138-page left column of this reference that 50% of a watcher does not 
recognize it from under 1 1th line - as a brightness inclination to the 6th line even if the brightness of the 
pixel of eye N line [ the 1st line or ] is 54% to the brightness of the pixel of the N/2nd line. The 
brightness ratio in the pixel of eye N line [ the 1st line or ] and the pixel of the N/2nd line 54% Since in 
other words a relative brightness ratio (=|(brightness of pixel of eye N line [ the 1st line or ])-(brightness 
of pixel of N/2nd line) [/(brightness of the pixel of the N/2nd line)) is 46% the following formulas 6 in 
order not to recognize as a brightness inclination — or it will be said that what is necessary is just to 
determine that it simplifies more and the lighting timing of the light source satisfies the following 
formulas 7. 
[0081] 

(l/2)[|Ml-M2|Twrite]/[M0(T2-Tl)] 

<=0.46 - type 6 [|Ml-M2|Twrite] / [M0 (T2-T1)] <=0.92 - type 7 - in addition, if the value of left part 
[ of a formula 7 ] [|Ml-M2|Twrite]/[M0 (T2-T1)] is made smaller than 0.92, many watchers will not 
recognize a brightness inclination rather than 50%. Therefore, it is more desirable if the value of the left 
part of a formula 7 is further made or less [ of one half ] into 0.46 (formula 6). 

[0082] by the way, it mentioned above — as — a brightness ratio — since a half man does not detect it 
even if there is 54% of brightness inclination, human being's vision understands that the detectivity force 
over the brightness inclination of a viewing area is not so high. On the other hand, it is thought that the 
detectivity force over a chromaticity inclination is a little higher. For example, if red, blue, and the 
monochrome image that can mix and do the green three primary colors are displayed, for example, the 
inclination within [ 10% of] a field is given only to the brightness of a green component, it may be 
recognized as an inclination of a chromaticity. Therefore, it is still more desirable, if it sees more 
severely and left part of 0.10 or less [ 7 ], i.e., a formula, will be made or less into 0.20 for the left part of 
a formula 6. 

[0083] Here, it writes in with the response time Tic of liquid crystal, and supplements about relation 
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with Period Twrite. When the formula 4 which is an approximate expression was previously drawn 
based on a formula 1 (or formula 2), the secondary term of deltaT in a formula 1 was disregarded. 
Although it is deltaS=0 when are referred to as M1=M2 that a brightness inclination and a chromaticity 
inclination should be controlled now, and the secondary term of deltaT is disregarded, in the case where 
it thinks strictly without ignoring, it turns out that only the secondary term of deltaT remains in the 
formula 1 of deltaS. Since the index which shows the magnitude of the secondary term of deltaT at the 
time of comparing with the primary term of deltaT is S2/S1 of a formula 3, the secondary term of deltaT 
becomes small, so that S2/S1 is small. Therefore, it turns out that a brightness inclination and a 
chromaticity inclination become small. Since a factor called Twrite/Tlc is contained in the formula 3, the 
more Tic is large compared with Twrite, the more the depressor effect of a brightness inclination and a 
chromaticity inclination will be acquired notably. 

[0084] Here, the conditions from which the effect of the secondary term becomes below primary one 
half of the effect of a term as one standard, i.e., the conditions from which S2/S1 becomes 1/2 or less in 
a formula 3, are searched for. Since it is easy, supposing Ml is the one half of MO, this condition can be 
expressed as Twrite/Tlc<=l, i.e., Twrite<=Tlc. Therefore, if it is Twrite<=Tlc, it can be said that the 
depressor effect of a brightness inclination and a chromaticity inclination is acquired notably. 
[0085] In addition, what is necessary is just to think that the time of the transmission of the liquid crystal 
display panel mentioned above starting a standup is a time of transmission exceeding 10% to the 
maximum M0 in the subframe period. Moreover, what is necessary is just to think that the time of the 
transmission of a liquid crystal display panel completing a standup is a time of transmission exceeding 
90% to the maximum M0 in the subframe period. What is necessary is just to think that the same is said 
of falling and the time of the transmission of the display panel of liquid crystal starting falling is a time 
of transmission being below 90% to the maximum M0 in the subframe period. Moreover, what is 
necessary is just to think that the time of the transmission of a liquid crystal display panel completing 
falling is a time of transmission being below 10% to the maximum M0 in the subframe period. 
[0086] Moreover, time amount (build up time) as mentioned above, after the permeability of a liquid 
crystal display panel starts a standup until it completes may be larger than time amount (falling time 
amount) after starting falling until it completes, or may be small, and, of course, may be equal, the case 
where falling time amount differs from build up time - these arithmetic means - taking - the response 
time (Tic) — then, it is good. 

[0087] Moreover, although the case so that it may become square wave-like was assumed with the 
gestalt of this operation as the lighting brightness of the light source showed drawing 8 (a), it is not 
necessarily restricted to this. For example, you may be a case so that it may start gently as shown in 
drawing 8 (b), and it may fall gently. In this case, what is necessary is just to regard it as the lighting 
termination time of the light source with the place which cuts one half of maximums with the place 
where lighting brightness exceeds one half of maximums in that subframe period at the lighting 
initiation time of the light source. Furthermore, of course, it does not matter as shown, for example in 
drawing 8 (c), even if two or more lighting pulses are in one subframe period. In this case, what is 
necessary is to regard it as the lighting initiation time of the light source with the standup of the first 
lighting pulse, and just to regard it as the lighting termination time of the light source with falling of the 
last pulse. In addition, it is a time of the time of Tl showing each showing (c) by T2 from (a) of drawing 
8 at the lighting initiation time of the light source at the lighting termination time of the light source. 
[0088] (Gestalt 2 of operation) With the gestalt 2 of operation, the display which controls the lighting 
timing of the light source according to temperature is illustrated. 

[0089] Drawing 9 is the block diagram showing the configuration of the indicating equipment of this 
invention concerning the gestalt 2 of operation. As shown in drawing 9 , the display of the gestalt of this 
operation is equipped with the temperature sensor 41, and this temperature sensor 41 is connected to the 
control circuit 36. This temperature sensor 41 is formed in the liquid crystal display panel 10, in order to 
detect the temperature of liquid crystal. However, what is necessary is to just be prepared in the location 
which can detect the temperature of liquid crystal at least. Moreover, this temperature sensor 41 consists 
of a pyroelectric sensor using a pyroelectric effect, a thermocouple using the thermoelectric effect, etc. 
You may consist of semi-conductors, insulators, or metals using electrical characteristics, such as 
resistance, changing with temperature besides these etc., and, of course, may consist of infrared sensors 
which detect a radiation spectrum. 

[0090] In addition, since it is the same as that of the case of the gestalt 1 of operation about the 
configuration of others of the display of this invention, the same sign is attached and explanation is 
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omitted. 

[0091] Next, actuation of the display of the gestalt of this operation is explained. 
[0092] A video signal is written in one by one toward the lower part like [ the display of the gestalt of 
this operation ] the case of the gestalt 1 of operation from the upper part of the viewing area of the liquid 
crystal display panel 10. And the permeability in the viewing area changes according to this. 
[0093] In such a display action, the back light control circuit 37 with which the indicating equipment of 
the gestalt of this operation is equipped controls a back light 20 so that the light source lights up to the 
following timing. Drawing 10 is an explanatory view for explaining the lighting timing of the light 
source in 1 subframe period, and (a) shows the lighting brightness of the light source for the 
permeability of a liquid crystal display panel [ in / for the output timing of a scan signal to the gate line 
of the N/2nd line / in (b) / the pixel of the N/2nd line ] to (c) to (e), respectively. 
[0094] Drawing 10 (b) shows change of the permeability of the liquid crystal display panel 1 0 in case 
the temperature which the temperature sensor 41 measured is thetal, theta2, and theta3 (referred to as 
thetal<theta2<theta3). As mentioned above, generally, since a response becomes slow while 
temperature falls, the response time (build up time and falling time amount) of liquid crystal is [ the case 
of temperature theta 3 ] the shortest, and the response time becomes long at the order of temperature 
theta2 and thetal . Then, in the case of temperature theta 1 , in the case of temperature theta 2, it is the 
timing of drawing 10 (d), and, in the case of temperature theta 3, the timing of drawing 10 (e) performs 
initiation and termination of lighting of the light source to the timing of drawing 1 0 (c). Thus, if it 
controls to shift lighting initiation and termination timing of the light source according to the 
temperature which the temperature sensor 41 measured, no matter it may be what temperature, like the 
case of the gestalt 1 of operation, the conditions (M1=M2) of a homogeneity display (display without a 
brightness inclination or a chromaticity inclination) can be satisfied, and it will become possible to 
realize a good display. 

[0095] In addition, even if it is not necessarily M1=M2 strictly, if even the conditions of a formula 7 
mentioned above in each temperature are fulfilled, a display uniform enough can be obtained. For 
example, if even the conditions of a formula 7 are fulfilled, it is also possible to change only either 
according to temperature among the lighting initiation timing of the light source and lighting termination 
timing. 

[0096] Moreover, although the gestalt 1 of operation does not have the temperature sensor 41, even if it 
is this case, it cannot respond to a temperature change, but may be used, and if it is within the limits of a 
certain amount of temperature change, it will fulfill the conditions of a formula 7, and the uniform 
display is possible for it. By considering as a configuration which has a temperature sensor 41 like the 
gestalt of this operation on it, the effectiveness that the range of the usable temperature becomes 
remarkably large is acquired. 

[0097] Moreover, although control with the electronic back light control circuit 37 is performed with the 
gestalt of this operation as mentioned above, it is not necessarily restricted to such a configuration. For 
example, it is also possible to make it a configuration which performs lighting control of the light source 
as shown in drawing 10 by changing the RC time constant from which the control section which controls 
a back light 20 prepares the matter from which electric resistance changes, and is constituted from the 
Resistance R and a certain capacity C by temperature. In this case, what is necessary is just to use matter 
with which resistance becomes large with the fall of temperature. 

[0098] Moreover, although he is trying to delay the timing of lighting initiation of the light source, and 
termination with the fall of temperature with the gestalt of this operation, even if especially the lighting 
initiation timing and lighting termination timing of the light source are made to carry out the timing to 
which a control circuit 36 outputs a control signal to a gate driver 34 and the source driver 35 with the 
fall of temperature early, without making it change, it cannot be overemphasized that the same 
effectiveness is acquired. 

[0099] Furthermore, although [ here ] the timing of lighting initiation of the light source or lighting 
termination is changed according to temperature, according to temperature, it not necessarily comes out, 
and a certain need is not. For example, of course, changing according to humidity, surrounding 
brightness, an atmospheric pressure, the weather, earth magnetism, and other various conditions is also 
considered. 

[0100] (Gestalt 3 of operation) With the gestalt 3 of operation, the display with which a user can set up 
the timing of lighting and initiation of the light source is illustrated. 

[0101] Drawing 1 1 is the block diagram showing the configuration of the indicating equipment of this 
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invention concerning the gestalt 3 of operation. As shown in drawing 1 1 , the control circuit 36 of the 
display of the gestalt of this operation is equipped with ROM43 which has the predetermined storage 
region. This ROM43 has memorized two or more information (henceforth timing information) which 
shows the timing of initiation and termination of lighting of the light source. 

[0102] Moreover, the display of the gestalt of this operation is equipped with the mode setting section 42 
used in order to set up various kinds of modes concerning the timing of lighting of the light source, and 
this mode setting section 42 is connected to the control circuit 36. Although this mode setting section 42 
is a mode changeover switch which consists of a DIP switch, a toggle switch, or a dial, it may be the 
configuration which changes the mode with software. 

[0103] In addition, since it is the same as that of the case of the gestalt 1 of operation about the 
configuration of others of the display of the gestalt of this operation, the same sign is attached and 
explanation is omitted. 

[0104] The user who uses the display of the gestalt of this operation constituted as mentioned above 
inputs using the mode setting section 42 which mentioned above the mode concerning desired lighting 
timing. As the mode which can be inputted in the mode setting section 42 here, "cold district mode", a 
"canonical mode", etc. can be considered, for example. In this case, since the response of liquid crystal 
generally becomes slow with the fall of temperature as mentioned above, compared with a "canonical 
mode", "cold district mode" is considered as a setup which delays initiation and termination of lighting 
of the light source. In addition, it is also possible to form the mode according to humidity, surrounding 
brightness, an atmospheric pressure, the weather, earth magnetism, and other various conditions rather 
than to to consider [ for example, ] as the mode according to temperature in this way. 
[0105] The mode setting section 42 which received the input in the mode as mentioned above outputs 
the signal which shows the received mode to a control circuit 36. The control circuit 36 which received 
the signal outputted from the mode setting section 42 chooses the timing information of 1 from two or 
more timing information memorized by ROM43 according to the received signal. And in order to realize 
lighting timing shown in the selected timing information, a control signal is outputted to the back light 
control circuit 37. Consequently, the mode which the user set up will be followed, and the light source 
will start and end lighting. 

[0106] In addition, although it is the configuration which chooses the one mode from from among two or 
more modes prepared beforehand with the gestalt of this operation, you may be the configuration which 
can choose desired conditions out of a certain continuous numerical range. Moreover, you may be the 
configuration which can change, add and eliminate timing information suitably by actuation of a user by 
using ROM43 as the rewritable memory of EEPROM etc., for example. When it considers as such a 
configuration, the user itself can create the desired mode. 

[0107] (Gestalt 4 of operation) The display to the gestalt 3 of operation from the gestalt 1 of operation 
was a liquid crystal display of a field sequential color method. On the other hand, with the gestalt 4 of 
operation, the so-called display of the blinking back light method which displays by blinking the 
monochromatic light source is illustrated. 

[0108] Unlike the case of a field sequential color method, the liquid crystal display panel with which the 
display of the gestalt of this operation is equipped has the color filter of each color of red, green, and 
blue. Moreover, the back light with which the indicating equipment of the gestalt of this operation is 
equipped has the light source which emits the white light. 

[0109] Here,, although you may be LED like the case of the gestalt 1 of operation as the light source, of 
course, you may be a fluorescent lamp, a cold cathode LGT, or an incandescent lamp besides it. 
moreover, a different spectrum like a field sequential method — it is possible to also make it operate as if 
it was the monochromatic light source by not carrying out sequential lighting of these in time sharing 
moreover, and lighting up or turning off coincidence using the light source which emits the light which 
has a spectrum. Furthermore, the light which the light source emits may not be white, for example, may 
be red, blue, green, yellow, etc. 

[01 10] With the display constituted as mentioned above, only a certain period within an one-frame 
period makes this white light turn on, and a back light is controlled by the other period to make the light 
put out. Thus, if the light source is blinked within an one-frame period, the effectiveness that the dotage 
to an animation decreases compared with the case where the light source is turned on continuously will 
be acquired (see 4. Shingaku Giho TECHNICAL REPORT[ besides Taishiro Kurita ] OF IEICE., EID 
2000-47, and the "attempt of an image quality improvement of LCD by intermittent display" of pp. 13- 18 
(2000-09)). 
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[0111] In addition, since it is the same as that of the case of the gestalt 1 of operation about the 
configuration of others of the display of the gestalt of this operation, explanation is omitted. 
[01 12] Next, actuation of the display of the gestalt of this operation is explained. 
[0113] Drawing 1 2 is a timing chart which shows an example of the display action of the indicating 
equipment of this invention concerning the gestalt 4 of operation, and, as for (c), (a) shows change of the 
lighting brightness of the light source for change of the permeability in the pixel of each line in which, as 
for (b), a liquid crystal display panel has the timing which outputs a scan signal to the gate line which a 
liquid crystal display panel has, respectively. In addition, an one-frame period consists of a write-in 
period Ta, a maintenance period Tb, and an elimination period Tc. Moreover, in this drawing, the case 
where the liquid crystal display panel has the pixel of N line, and it has the gate line of N line 
corresponding to these pixels is illustrated. 

[0114] As shown in drawing 12 (a), in the write-in period Ta, a sequential-scanning signal is outputted 
from the gate line of the 1 st line to the gate line of eye N line. And according to the timing of the output 
of this scan signal, a video signal is written in the pixel of eye N line from the pixel of the 1 st line one by 
one. The output of a scan signal is not performed in the next maintenance period Tb, but the video signal 
written in in the write-in period Ta is held at each pixel. 

[01 15] Moreover, in the elimination period Tc, a sequential-scanning signal is outputted from the gate 
line of the 1st line to the gate line of eye N line like the write-in period Ta, and the reset signal for 
resetting the video signal written in in the write-in period Ta is written in the pixel of eye N line from the 
pixel of the 1 st line one by one. In addition, drawing 12 shows the example which resets the 
permeability of a liquid crystal display panel to 0 like the case of drawing 4 . 

[0116] Moreover, to be shown in drawing 12 (c), the light source of a back light starts lighting in the rise 
process of the transmission in the pixel of the N/2nd line, and controls a back light to end lighting in the 
downward process of the transmission. Thereby, a brightness inclination and a chromaticity inclination 
within a viewing area can be controlled like the case of the gestalt 1 of operation. That is, like the case of 
the gestalt 1 of operation, the light source ends lighting, after it starts lighting and falling of permeability 
similarly begins, before the standup of said permeability is completed. 

[01 17] The secondary conditions stated with the gestalt 1 of operation here, i.e., [3], After the 
permeability of a liquid crystal display panel starts a standup in the pixel of the 1st line The light source 
starts lighting [4]. Before the permeability of a liquid crystal display panel completes falling in the pixel 
of eye N line It is the same as that of the case of the field sequential color method of the gestalt 1 of 
operation that it is desirable to fulfill two conditions that said light source ends lighting. However, in the 
case of the field sequential color method, the key objective had controlled color mixture, but in the case 
of the gestalt of this operation, it becomes a key objective that the image which should be displayed with 
a certain frame prevents the after-image and animation dotage by remaining in the following frame. 
[0118] Moreover, it is the same as that of the case of the gestalt 1 of operation that desirable conditions 
for a brightness inclination not to be recognized by the watcher are given by the formula 7. 
[0119] Moreover, it is the same as that of the case of the gestalt 1 of operation also about the depressor 
effect of a brightness inclination especially remarkable at the time of Twrite<=Tlc being acquired. 
[0120] Furthermore, the light source also of also emitting light, as shown in drawing 8 (b) or (c) is the 
same as that of the case of the gestalt 1 of operation. 

[0121] In addition, you may be the configuration that the display of the gestalt of this operation is 
equipped with a temperature sensor like [ in the case of the gestalt 2 of operation ], and changes the 
lighting timing of the light source according to the measurement result of the temperature sensor. 
Thereby, according to the temperature of an operating environment, the light source can be turned on 
now to suitable timing. 

[0122] Moreover, you may be the configuration that a user can set up the timing, like [ in the case of the 

gestalt 3 of operation ]. Thereby, a user can reverse the light source now to desired timing. 

[0123] (Gestalt of other operations) The indicating equipment of this invention concerning the gestalt of 

each operation mentioned above can be used as an indicating equipment of various equipments, such as 

a monitor for personal computers, a television receiver, a micro display, a head mount display, and a 

projector. 

[0124] Since a good display can be especially performed to the bottom of low temperature in the case of 
this invention, it is suitable to be used as a display of pocket mold terminal units, such as pocket mold 
telephone used in such an environment in many cases and PDA (Personal Digital Assistant). 
[0125] Drawing 13 is drawing showing the appearance of equipment equipped with the display of this 
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invention, (a) shows pocket mold telephone and (b) shows the pocket mold terminal unit, respectively. 
Here, 16 shows the display of these equipments. And this display 16 consists of displays of this 
invention concerning the gestalt of each operation mentioned above. 

[0126] Here, these pocket mold telephones and a pocket mold terminal unit output a video signal to this 
display 16. In response to the input of this video signal, a display 16 operates like the display of this 
invention concerning the gestalt of each operation mentioned above. Consequently, it becomes possible 
to maintain the homogeneity of brightness and a chromaticity in the field of a viewing area. 
[0127] As mentioned above, in the display of this invention, the pocket mold telephone which equipped 
the list with the display, and a pocket mold terminal unit, a brightness inclination and a chromaticity 
inclination can be controlled and good graphic display can be performed. 

[0128] In addition, although the subframe period is established in order of red-green blue in the 
indicating equipment of the field sequential color method of this invention as mentioned above, it may 
not necessarily be limited to this sequence and red-and-blue green, copper rust red, etc. may be what 
kind of sequence. Furthermore, of course, it does not matter even if it establishes two or more subframe 
periods to one color like red-green bluish green. 

[0129] Moreover, there may be a subframe period which two or more light sources turn on. For example, 
there may be the light source of three colors of red-green blue, and there may be a subframe period when 
these emit light to coincidence at and a white display is performed. There is actually an example which 
performs such a drive for the purpose, such as color breakup prevention, (for example, explained by 
JP,8-101672,A or U.S. Pat No. 5,828,362 in full detail). 

[0130] Moreover, in this invention, based on the permeability in the pixel of the N/2nd line, the timing 
of lighting of the light source is determined as shown in the conditions [1] mentioned above and [2], but 
you may not be the pixel of the N/2nd line strictly, and the same effectiveness can be acquired even if it 
is the pixel of the line near the N/2nd line. 

[0131] Furthermore, the effectiveness same also as "a pixel of the line near eye N line" can be acquired 
for "the pixel of eye N line" in the conditions [4] which made the "pixel of the 1st line" in the conditions 
[3] mentioned above "the pixel of the line near the 1st line", and mentioned it above. 
[0132] Moreover, although the video signal is written in the pixel of the 1 st line in the next subframe 
period in the indicating equipment of the field sequential color method of this invention immediately 
after writing a reset signal in the pixel of eye N line in a certain subframe period as shown in drawing 4 , 
it does not necessarily need to be like this. For example, after a reset signal is written in the pixel of eye 
said N line and predetermined carries out time amount progress, you may make it write a video signal in 
said pixel of the 1st line. Moreover, before a reset signal is written in the pixel of eye said N line, you 
may make it write a video signal in said pixel of the 1st line (the write-in period Ta of the elimination 
period Tc of a certain subframe period and a subframe [ degree ] period will lap in this case). 
[0133] Moreover, although the gate driver 34 is outputting the sequential-scanning signal to the gate line 
31 of eye N line from the gate line 31 of the 1st line in this invention as shown in drawing 4 , you may 
be the configuration which outputs a sequential-scanning signal to the gate line 31 of the 1st line from 
the gate line 3 1 of eye N line on the contrary. Moreover, although it is arranged on the contrary and may 
have the gate line of N train by the liquid crystal display panel when a gate line and a source line are the 
gestalten of this operation, it may be that case or a scan signal may be outputted sequentially from which 
near gate line. Furthermore, although the so-called interlaced scanning can be performed, this invention 
is applicable even in this case. 

[0134] Moreover, it is not necessarily limited to the display of a active-matrix mold. For example, you 
may be the configuration which scans by the circuitry of a CMOS mold like drawing 7 of JP,1 1- 
3 83 86, A. Or you may be a passive-matrix mold and an MIM (metal insulator metal) method. 
[0135] Moreover, a transparency mold is sufficient as a liquid crystal display panel, and a reflective 
mold is sufficient as it. In the case of a reflective mold, if permeability is read as a reflection factor, all 
the gestalten of operation mentioned above are applicable. 

[0136] Moreover, the means of displaying of gradation may be an analog form which controls gradation 
by the voltage level of a video signal, and may be a digital method which is in above-mentioned JP,1 1- 
38386,A, for example. 

[0137] Furthermore, the mode of liquid crystal is not necessarily limited to OCB. For example, the ECB 
(electric-field control birefringence) mold liquid crystal containing TN (Twisted Nematic) liquid crystal, 
STN (super Twisted Nematic) liquid crystal, homogeneous orientation liquid crystal, etc., vent liquid 
crystal, IPS (switching within field) liquid crystal, GH (guest host) liquid crystal, a polymer dispersed 
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liquid crystal, discotheque liquid crystal, ASV liquid crystal, MVA (multi-domain VA) liquid crystal, 
and the liquid crystal in other various modes can be used. Moreover, although the liquid crystal which 
has spontaneous polarization like a ferroelectric liquid crystal or antiferroelectricity liquid crystal may 
be used, generally such liquid crystal is weak against an impact, and has not turned to a pocket mold 
terminal unit. 

[0138] To be sure, generally, a ferroelectric liquid crystal, antiferroelectricity liquid crystal, etc. have a 
quick response, and the response time Tic is below lOOmicrosec in many cases. However, as mentioned 
above, the response time Tic writes in this invention, and when large compared with Period Twrite, the 
depressor effect of a brightness inclination and a chromaticity inclination is acquired especially notably. 
Therefore, it is thought difficult for such liquid crystal a response is too quick and acquire desired 
effectiveness conversely. 

[0139] On the other hand, even if the response of liquid crystal is too slow, it is not desirable (however, 
if compared with the case of the conventional display, it is different and there will be nothing for a good 
display to be performed). This originates in the upper limit of the response time Tic for acquiring a 
uniform image depending on the case existing. Since the response is not so quick, TN liquid crystal, 
STN LCD, etc. cannot acquire effectiveness of this invention effectively. 

[0140] Since the effectiveness of this invention will be most notably acquired in such semantics if the 
OCB liquid crystal which will be comparatively quick liquid crystal if compared with TN liquid crystal 
etc. is used, although it is not so extremely quick as a ferroelectric liquid crystal, it is desirable. 
[0141] In addition, a light modulation medium is not necessarily limited to liquid crystal. For example, 
electro-optics crystals, such as BSO (bismuth silicon oxide), may be used as a light modulation medium. 
Anyway, if it is the light modulation medium from which the optical properties (for example, 
permeability, a reflection factor, diffraction efficiency, the rate of light absorption, the transmitted light, 
or the spectrum of the reflected light a spectrum, a deflection angle, degree of polarization, etc.) change 
with electric signals, it is good anything. However, liquid crystal is the cheapest and it is desirable for 
productivity to be also excellent and to use this. 
[0142] 

[Effect of the Invention] As explained in full detail above, according to the display of this invention, 
without raising a manufacturing cost, the homogeneity in the field of brightness and a chromaticity can 
be raised, and sufficient brightness can be secured. 

[0143] Moreover, this invention does the outstanding effectiveness so — sufficient brightness is 
securable — controlling said brightness inclination and a chromaticity inclination under low temperature. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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SKIMS** 

W*B3] *Wtfj&ff*M#r*i»£*T l t U 
£Si§^£Ml fc L> WE*aR^/S*r«rJI»T"i-SWF-«Sr 

6 MofflE#£H**<D**««fc::J3 saiS^coft* 
MMOirU fltrE*#i&**ilB*Twr i teilfc 
ffiERHRjSBffifliffi^, 7Eat»fct<t olzM 

mmwmm&mm-rzm&m. i MEtt^Sc^asBo 

[ | M2-M1 |Twr i te]/[MO (T 2 — T 
1) ] ^0. 9 2 

[ffi*«4] Bt]fS^ H e B(7)^0^^T 1 c t Ltit 
fltrEfigM3gH»J»ffl5tt, T 1 c ^Tw r i t e£?S 

*s s ft a 3fe2fi#iot cxmmmmm t mm y—*& 
famm&ttzttftm&x&>z>m&m 1 «ce*<o**ss 

Mo 
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H5EfiaM^a»J»SBtt, BffEJW-fevf-^ J: S»JS»* 
^S<5v^T^E*«^jff^BH*&XtiJI»Ti-S J: 5 fcfflf 
EBaWJS«Sr»Jfl»i-a«*3i i lcE«ctf>;S^3£fi 0 

in** 7 ] gjE3taao^*r^^ s ^?<»WL-$L<r>Ki) 

BtrEfiHMSSHMWSBfi, ftTISSttSlUc ioTA^Slt 
W*tbftfcM£^*<5v^r«ttE*W*s^fffcWJ»Xtt» 
71-5 J: 5 ^fflrEBBW3SK«:»J»i-5»*« i fcEfW 

[ffl*«9] HUfB^ B H s fiOCB^~ KOf^S"? feats 

#*8icEtttf>**3£B. 

[!S*^ l 0 ] iWE*«tt»*^>f Kt?*>5«* 
35 l KESc<£>^Kfi 0 

**iF-C*>5»*« 1 fcE«<0**S8«. 

^<B#**ft-en#i-s*w** it^ «9 , 
E»#a^ffliB<©»^ni«*c^«-»36«*sji4ftrv^ 

WEH**c^W5aa*<oTI»ifla^WE3taR* s ^*rS: 
^7-ra J: 5 *c8ftEflawa6BS:WJ»i-5n*« i tc:E* 

0>X*3SB. 

Mat? ml f B*aW« jS#T «r BM6 U iitj f BiUlit icia 5 3 
i8*<OTI»iaaTWE*«30*AiT**7"i-* «£ 5 tcME 

l 4 J fg^Jl l JcE««)«*as«*«x., IMF 
E**Sfi«Jc*t LT«»E*««#S:ffl>3i--6 «t 9 
^ftTV^a««^mlS« 0 
40 [IS*^ 1 5 ] §9*35 i lcE©o^^S^«x.> 

mm^mm^tt^xmm&mt^&fojj-tz x o\cmr& 

[00 0 1 ] 
50 [ 0 0 0 2 ] 



3 

lc****S«fcv*3) #Jfc<*MB Stress. 

[ooo3] mm^t^^-y ^ ^^lo^m^, utm 

{6 V ^ V * 9 HHBd* *> o fc 0 r ttjc*t U T 7 4 K 

sit**?— 7 jjiof&mmz&z^ ttt< -t<z>£ 

ffc*«lcjflv**;: tmsOT, SSi^fiJffl^spMt 
yv<^S:<Sx.fc 3oOll^ i o<o^ 

-oi* i as!** i oo»*»fii tt*©^iK»*Mba«FrtB 

[0 0 0 4] 01 4*1, tt*W7-r— ^K'>— ir>->-V 

Sr. (b) ^^Bs^^/^/i-^^i-5^tTC7)isjig{c^o(t 
52Sig^O^{t*r* (c) ^ »fe^#*:8ao^ 

Ti/^o {^xf«#M¥l 1-119 1 

mi 3&&mi,xm.w&tix\,^zm^®t¥tmmx&> 

[0 00 5] IDl 4{Cfjk-ftlrol9. mmt^CD 171/- 

-AJHIffl) tC^WSiXTt^o tit, W7l/-^ 

[0 0 0 6] *i\ H! 14 (a) {Cttt-TJ: 
^SJPflT a IC^^Ttf: lftBfrbNft&lZfafr^X&V' 

-hmtzttL,xm#i7£&m-%&mt>£ti, z<d&jkd? 
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4 

12114 (b) lc^i-J:5i-«^Jc:±#i-6 r 
[0 0 0 7] ft05««PMIHTb^a3V^Ttty- M»K# 

[0 0 0 8] S*fflTc^^T^ W#i2^ 

20 14 (b) tc^t-J: 9{-^ B 0 B*^^^^COjgig^fi|g^ 
[00 0 9] 114 (c) tc^i-j: 9 tt 

r^^3S"rr 4^<t f?*7— «*SrfT5. 
[0 0 10] 

30 «*iS«3fts**i!ifPS:tT5»*. Ml 4frbi>mffiX% 

5^- hJ»*c:»j6i-6iii*i:Jt«W#-< *fifS-?-^W* 
40 ^Mt5o 

[ 0 0 1 1 ] r <o x 0 tem&mmxte&mmm&mm'r 

ibttSo C^T\ ty7U-A»Tsuba, # 
IMF^Tw riteiU K^ffi^rT l 
c t Ltzm-S. *IR*5jSi*T»ItBft»IBT l um{^ T l 
um=Tsub- (2Twr i te+Tl c) 

50 ii^njCffoTT l umiS*S<ii©T, 



5 

tE38ft4B£\ 2Twr i te+Tl c 
#T s u b ct f9 < ft 5 (rtUST 1 c #T s u b 

- 2 T w r i teJ:^tV^(CllSt§) ^.thh 

[0012] «x.tf3ft»«ttttft4if<o«t 5loS 

fi*fc*fcaLTi^fcv\, «BB¥i 1-119 1 

<ft5 4:V^5IW«*«*>*. 

[0 0 13] *»W.ttK±^«t 3fc*1*fc«*Ttt£ft 

[0014] <SiaT«c*3v^ 
* £*«£-r 6 r * a*-?* a r t \ch 

[0 0 15] 

■WW** 

[ooi6] ^<o&o\zmf&-fz>t. vk&<om7jkmt&ft 
tT 9 fcwc+^ft w s $ ^si^-r a <t #-c# a. 
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[0017] «re*w»c«6**is«»c*3v^T, 

tf5aiS*<o±#iaa^ME*K^*rS:B!*&L, ME 

iii mm * tt s ■ si k »t 5 as* © Ti*iasT*flfriB 
*««>/R«"«:»7-*-* <t o \cmtmwmw*mm~t-z> «t 

[0 0 18] rwj; 7^-;VK^ 

[0 0 19] «rlE»MlC«5*«3fifll^*5V^T, 
*SS*S/S*T«rBII*6-r6«F^«rT l fc U 0#^T l -esfc« 

4: Us «TE*aK*«j&*r*J|*Ti-*l*^*:T 2tU 

i§^^M2 t u A(rE3tai[36s^*rL'rv^*iB<o«riB** 

■20 «TE*#i&*«!BI«:Twr i t e t Lfc4&-g\ fltrEfi8W 
3£ttMMBd s « [|M2-Ml|Twrite]/[M 
0 (T2-T1) ] ^0. 9 2*»fci-J: 5Jc«trEflBW 

[0 0 2 0] *fc, BtrE»WlJi«S«*3SiBlc:*5t^T, 

mjffi^^o^Bf^^T i c t L/c<b^, afrEfiawasH 

WfflUfc, T 1 c^Twr i t e frffitcf «t 9 IcME^ 
ct <9 R*^»«ffl^&t/fe««^^>«iMS»*^» fe 

h*6Xt/ffiSi:coy-^«i:. *UB*ftwy- MS 
fcB^«aii:, MEM^ffiSco-ttb-^tl^^LT^^ 
T«rEiB*««^WEy-^lfci<o«l<oafa/*»ii*: 

[00 2 1 ] *fc. atfE«Wtd«5*^3SBt-*5U^, 

icd^, MEflHntt<Bffifftt^ % mmum^^y-^xz 

»J^*fcS<5^TB9E*«^ff*M»XttJl*Ti-S 
«t 5f-mEffiW3SH^»JWi-S«t 5ft«^T-*>o-ct> J: 

v\ m»c«t 9, ^s^aas^cfcig^jft^-f ^ 

^^t?3t»^*rS:»Jf»i-6 r 4: ft-5 0 
[0 0 2 2] *5t, «rtE«W^«5**3S«^Jsv^r, 

itennsimaii, BtrESf+iB 

50 d5^fl"S:BII*6Xtt»Ti--5 ct 9 icmERRnKB^MfWi- 
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10 0 2 3] Sfc, *9IE«IStc«S*^3fifi^*5^T, 

[0 0 2 4] ^.(DX otem^m^&tf&wiMit LT 

fi, OCB^K (Optically self-Compensated Biref 
ringence mode) <Z>fRigi£:3j*ti f £ r. £ 5 0 
[0 0 2 5] fflHE»W^«5**K«IC*3V^"C, 

[0 0 2 6] H(rffi55M^«S*^3SHtc*3^T, 
flUBHHWKBa^ Sft*^*^* b/wyt&^titt 

h /w<7)#; £ «-f 6 *JR*s^*r fr HJifc U MI BBS! |J1*3 ft 

[0 0 2 7] £<btc, iWB»W^«S**3fiB^J3V^ 
^-^/u^WLT*^ , fflffifiSnaSBfMffAjd^ Mr 

^^*TS:»Ti-S «t 3 lc«HBBBM«B«r««l-t-5 «t 5 * 

^y<y^y^ h*S:«^«5*«M^*^3SBfr^Si- 

[0 0 2 8] *«nicff*ttWSttBWtt, ttC 

*MJc«5«^3gBSr«x., (IWB««KB«c#L-CSME 

[0 0 2 9] £ bl-, *«M^«s*«rSffl*3Sfifi, 

B1jElft«(f mtt-t Z> X o \z.mi8L £ tlX v > 5 C 
[0 0 3 0] 

xmm&&mLt£&b»mz.mvi-rZo *&w<n 
m^mmn^tmmm^^m^^x^^^rf o 

[oo3i] imm<omm n n amm^nm 1 k« 
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s^iar&]ttffiSr«s:w^^-rwrBiar*fc5o bit* 

(1, X*|pj«r«*SS«lO±^ieii: L-rv^. 

[0 0 3 2] Bllc*-*-fc:te?K i^gfllt rfci!^ 
/T^/H 0^(ix.T^<9, BEiR*»*^*/H Ott*& 

2^CQ^«> i"*fo*,Ji«Xtt2 7Xt/Tfi'JS4R2 8£ 

±fti|StR2 7 tTfi)S«2 8 ^<^ra^MB9 
^«A2 6MA$HSr irlCcfc <9ffof|/f 2 9^7FM;£ 

[0 0 3 3] Z<D£o\zmi&£tl1zm&&7F'<*sl'l 0 
±(HStR2 7 &^TfI'J»£ 2 8WWJrJe<0«flEa*EP 
Jn£*i£^ t)*SS2 6 (DEfrtttSSr^U'-f Eft 
(H2 (a) ) ^^yHTO (H2 (b) ) \z&#£ 

[0 0 3 4] rooj; 5*c:fl|fi8S*Lfc«ft**^^i 0 
^T^tett^j/^-f h 2 0riSEB£*x5o 

2 2 £ . R»*4R 2 2 <D-<Di&® 2 2a iftflHdRMSffi 2 
2 a^B5Ay-CBBfi$tb^3tjIS2 1 «3t« 2 2 COT*" 
ICE«*ttfcK»«2 3 ^«2 2(D±m^Wfh 

[0035] ^vty-i h2 0**«x.**«[2 1 tt. 5t 

30 -K (LED) tf-C«|fiKS*bTl^S. 

53tai2 1 SrtLt^So 
[0 0 3 6]4fc\ r<75i:5J-*mfe<0?gffiT*tt^<^^ 
7-f h 2 0 75^ x f(D3fe(D*^tSffl2 1 ^ 

Lfc^oT, mx-VZ^v? 74 V 2 O^SIfe, 

^7y(7)3fe(7)Mit5M2 1 J: 

[0 0 3 7] t>^^>A/, h 2 OaSfitX-TV^ 

50 [00 3 8] ^t, #fe3tttu— !f«:^«t 
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^LEDX[^^np/v;^ty^ (el) zzytm^ 

[0 0 3 9] ftJR2 1 <h LTtt, *aKa*3ft s »* 

9MfflV^n£o ^¥3 - 1 6 3 9 8 5^«tdfL 

[0 0 4 0] K±«>J: 5^*fiR**tfc^y^7-f h20 
t£2 2^A£hTS 0 r^)A«Lfc*li, *5fcR2 2 0>rt 
BS, i*fi2 2(OTl:WlTSttfi2 3 icAWLfc* 

te, K»*2 3-esw*ixT**«2 2rticK**xa. 

te»S*t, ^COteft5r$tLfC7fe^^ B B B ^^^/Ul OKA 
[004 1 ] B 3 fi, mM<DBM 1 5*31^(7)^ 

FT (Thin Film Transistor) ^^/W^/^/VT^ 

(H^-fr-f) P^ffitClJi^m^3 9, h«3U 
y-^^3 2&tf*i' 3ri^/££*L*:7 

fl. hi»3 i&t/y-^i»3 2 3ftS3S5^Sf^i"Sct 
9K@Ei££ixS<b&f^ ^oy- hi3 lMV^I 

3 2x*E.m&titc&mmm£wmn t m3 9rx$x-c y^ 

/<*/H Ocoy- h^3 1 &U<y — *ig|3 2 &*ti?tl 

h k^/<3 4^i;y-^ K^>f '<3 stc^oTfg 
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[0 0 4 2] fc*3 % flTi&Lfc.*^ ^^^^T-3 3«, 
SOI (v'D =* V- ^"^ - -Ov-rL I 

x o 3 9 1 y-*m 32 1 <om<nmm/i$m 

[0043] jw±<d 5 K«j££ftfc*^ss 1 l£*3V* 

3 6*5, ^.«B^bA*snaift««-9-3 s^y^—j^v 
^-^^^^^xy-^^mcnwmm-% (t/7u-A 

K9>r^3 sKa^-rs^ t>K, ^^^ff-^-tc^i: 

20 ^-^-en^tttb^i-So ^^>^m, ^hK7>f^3 4 
h^3 1 (c^m-^^rtH^-r 5 d <!: K J; «9 #®3f 

y— * K9-f^<3 sa^cD^ ^ v^tc^^itry 

3 2 Srii i:T»«fS-^«r#HiR^iiilR«ffi 3 91; 

[0 0 4 4] «fc y- h K-7^^3 4^\ 

30 3 3^tym e tit, rco^ptc^-r 

^<3 5^fe#y-^j»3 2ic»Lrm**nfc«Mfc«* 

[0 0 4 5] V Vy^y<3 4^. *4 

ym^3 3**y otmm) ^-r^tz^m^MJt-r 

lftBcosf— h^3 lC^Lt, ^r^lfrS 
wy- h^3 1 ^S«fc*tbTV^^>r 7fy^if3 3 

Hftie*fim^*2fi : Boy- h«3 itcitti^i--5 

40 :ii:J:oT, ta)2ff l^y- hi»3 l 

^^^^lg^3 3&*lsiZ-fZ> 0 tit, ltT 

g<Dm^<tP$Uc x y-^K7^/<3 5^f)#y-^» 
m^3 9ic##i££n£o 

[0 0 4 6] rtt£Jl»t>P]«Jclj!if^-rsr ^rtdJ: # 
ft<Oi®*Oiij3R«S3 9JC|ft««-»35S»tji*ixS. * 

»rfij«ffii:iSSi«ai3 9 t(^mic«ffi||d5^ 

50 |ft«6«#3 8lC»Jt-T5ftlft^«i5r ttCftSo 



11 

[0047] ^mmmm^m^mm i (ommc 

[0 0 4 8] @4fl HJte^ffil 

ffi^-r 6 ^ >T ^>-^«r, (b) fi« H H B ^/>° 
(c) te*, #ft<o#*JK^^*r*«oaE{b*r*ix 

[0 0 4 9] IH 4 (a) ^-rj:9(C, jfaS«#*rttJ;t> 

t a m&i^t iff @oy— h83i a^NtrBoy— h 
»3 l^L-CJiIftjfeaft-^SrtB^-rSo tit, ceo 

*vf\ Lfc3flSoT#iif3li^J±»*ji*»IIBTaJC*3V^T 
[0 0 5 0] JH*ffllBTc^i3V^T«:, 

jspat a tMatmioy- big 3 1 j&^Nffi 

coy- h&3 1 JC»LTHSft*aE«*^ttJ^*tL, 
i&*MSIBT a ^T»tii*ttfclft|fc«#Sry-fey h"T^ 

NtTgcoijmoij^mffi3 Qtcjiis^s^i^^n^o * 

[0051] r©J:5ft«*«>»#ii*»cjcl;i:-c. SEA 

S*^*/H OO^il^te, 14 (b) \C^-f£otZ± 

[0 0 5 2] 14 (c) K^i-ipM, 7 

1 **ii*JHK|T a CD4>MB*^lft««^5»#ii* 

[0 0 5 3] Icoj;9l:t6^ ffiS^<^H0O 

a a*, mr^^ * ^y&mmz-tzzkizx^x zfth 

5o ^ori:S:H5S:#BLtKWt5. 
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[0054] isit >tagco^T^>f ^ v^sruww-s 

tzfr<DmWmXfoV) , (a) (iN/2tTB^iBiBd*5tt 

z$kMi^'<*si>'<nmMmco&ik$; > (b) tt3taao.fi 

o«PW»b«rtt»A 1MA2 k U rtLfett»Aia 

rj«A2o»^^it^<-ci»«ft-g-os#^o^-r s 
WB2<bitv^5 0 tit, 3taBo^*rH*ft^*T 

10 1, M»TW^T2H, :tl^«ffiTl, T2 
Sr^-rSiR Sr—^«j»L lML 2 T^n^txJc L"0^ 

$MlWM2^,TtilI^«8L 3ML4t^ 

[0 0 5 5] S^AlWBlWCt«L3t 
H*tb^ffi«SrR 1 £ U itiRLlMLS^CM 
20 B lT*H*ix^fiittc«:R2 — «»A2Stf 

B 2 3fet> + tcE«ftL 2"?H**Lfc««*R 3 £ U L 
2»VL 4 3feWcjft«B 2T*ffl*tt^ffi*SSrR4 fc-*- 
60 r^T\ HHStRl, R2, R 3 , R4«Mftl 
^jftSl, S2, S3, S4 

1 0O3Kffl***A lRX$A2Xm£tlZ>M&k, BIS 
I/B 2 $ <!: cO.U^iWg^i 6 S li, 6S = 
S3- (S1 + S2) Xm£frZ> 0 WT, ^(DSSCOi 

[0 0 5 6] £i*«H«cR lOfiiS ltfcS^ SJKB 
30 1 f±KJRA 1 4r*¥^ftK6 Ttd\~f&W] Lfc fc "C & £ 
OT\ ffilScR 1 0*5p*i6]OBfiifr:S:io-Ct 5 T-C 
&>&o .tot, ®ISS m, Sl= (M0-M1) ST 

[0 0 5 7 ] ^i^R 2<nm%S 2T?fcS^ x ^O 

««R2ttit*SH^»i:*ftL-rt>aU3ex.ft<, tK¥ 

K*5tt*fi£) 1 ^-r>5<b^iE^f^Oi230S$fi / i l 
• 6TT-fo5 0 ctoT, ffi|gS2fi, S2= (1/2) 
40 XSTX^ 1 • 6T= (1/2) M l (5T) 2 <b^ 

[0 0 5 8] &[C, ^%R 3 0ffi«[S 3 <t®i^R4 0® 

is 4 <hofp{ciiSi--5<t , :wi^^ii«^B2 

T% m%LR 1 OliS 1 <h[Wj^(C%^-C, S3 + S4 = 
(M0-M2) 5 Ttm-T^ ktfXZZo £<bfC, S4 

X\ S 4 - ( 1 / 2 ) | u 2 | ( 6 T) 2 ~ ( 1 / 2 ) 
M 2 (5T) 2 <t&So fc^cU m 2 (iSig^OB$ra« 
50 »OT 2fc*JJt^ttt-*>5o W±Sr*t«)Si:, 6 S fi 
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13 14 
J^T<OiU (OX 0\cm$tlZ> o * * [0 0 5 9] 

6S = S3- (S1+S2) = (S3 + S4) - S 4 - (S1+S2) 
= (M0-M2) 5T+ (1/2) fi 2 (ST) 2 

- [ (M0-M1) ST+ (1/2) n 1 (ST) 2 ] 
- (Ml -M2) ST+ (1/2) (/£ 2-m 1) (H) 2 -st 1 



J£A±-CfiftJg B 1 Xtf B 2 d«tt»A 1 MA 2 J: >9 (SMfe 

RKttfljB 1WB 2(Oft««#W»#ii*^>r 5 
T^i&fl^A 1 &I/A 2 *9 -¥-V >k ^F'a"fCoV >k T N g]6£ 
•JRLTtMH-*. 

[0 0 6 0] 06 fd^l^T, MO, Ml, M2, Tl, 
T2, LlA»bL4*-eo#«F*^*l*«:ia5<0»*fc 
lRj«6-e*>a 0 £fc, ^BiMAitt;i:il»Li-c 
B**Lfc««*Rl' <b KiL 1WL 3 3femctt 
«BlT'i^fcffittSrR2' t~r^ 0 SiA2 
XU*B 2^OTCii:j8ftL 4T*ta£*lfdgi$£R 3 ' <b 

mmh 2WL4tm:»B 2*T?a*tt^:ffi«srR ^ 

5S = S1' - (S3' +S4' ) 



*4' t-t% 0 ^LT, ««R1' , R2' , R3' , R 
4' (Dffiffi&^in^tlS 1 ' , S2' , S3' , S4' 
tt6 0 fc*5, H5&mttlctt«Al&UA2«rSlpi: 
U^^B 1MB 2C0BtfflTttS: 5 TtSt 
10 ® 6 tO^T'ii 5 Tt>*&<Dl£bt£Z> 0 

[o o 6 i ] ^<Dm&s ms km&fratjLtiti* sr 

4- S 2 ' = (MO -M 1) | 5TL S2' = (1/ 
2) 1 |6T | 2 , S3' - (MO -M2) | 8 T 
K S4' =- (1/2) ^2| 6T| 2 <t&So £o 

"C> A 1 MA 2 5:1? i: L 1 1 # ^SfB 1 M 

b 2 ojw«<o*{k«" fi stt«T<oa;2-e*SixSo 

[0 0 6 2] 

- (S3' +S 4 ' ) 



= (ST + S 2 ' ) -S 2 ' 
-(M0 -M 1) |6T|-(1/2) M 1|6T| 2 

- [ (M0-M2) |5T|-(1/2)a/2|5T| 2 ] 
= (M2-M1) | 5 T | + (1/2) in 2 -At l) |5T 
= (M1-M2) ST+ (1/2) (m 2-ju 1 ) ( 5 T) 2 



•5fc2 



5t 1 2 £ , SE?»B 1 MB 2 

J0c**lC*3tt£jfc7gA 1MA2 «fc B-P-I^jMB^O** 

[0 0 6 3] E15 ^*5V^T®«R 1 (D&ms 1 £ 

icov>t#^t^-5o ::t% Mo^f B ^T i c* 

S2/S1= [ (1/2) n 1 (5 T) 2 ]/[ (M0 -Ml) 5 T] 
= [(1/2) (MO-Tlc) (Twrite/2) 2 ] 

/ [ (MO -M 1 ) Twr i te/2] 
= (1/4) [MO/ (MO -M 1 ) ] (T w r i t e /T 1 c ) 



wr i tei:t5^ |6T| <0±|5SfiTw rite/ 
2t*fc6o J:o"C, I 6 T | fr±mkteZ>Wi&<DS 2/ 

[0 0 6 4] 



i te^lmsec, $B 0 B^)ltt^f0lT 1 c 5 m s e 
c-efc£>£i-5'i, S2/S1= (1/4) X 2 x (l 
msec/5msec) =0. 1 <t /«£ 9 . S 2 fi S 1 tC 
Jfc^T— #T/h£lMtttC#£ 0 Wiior i:«S 3 £ S 4 <b 
^oV^T%X.Ttl^«T**>f9, ^fi 9 S 4 fi S 3 lCtt-< 
r-«TS«/hSv^jc/«cSt#^btt-5 0 £fc, H6O 

sr kS2' b<om&, MS3' tS4' £*>B8« 

tui. it i3Ui*t2<DgT5£-cs k S3x«s r , 

S3' lceHi-<5!BiH>^d** S2, S4XfiS 

2' % S4' KfiHr**2*«fc9fcXIEW-0*>**# 

[0 0 6 5] 5S= (M1-M2) 5T *^4 



•^3 

2ftB<Dmmx*<Dmi&^<DmM 1 ^^co^T^T-t-^ 

l*j«T 2lc*5»t5«TEIB*'C038ia*M2 £ri*^L< * 
X.5 0 r^)^, fj^U/c^:4^J;tl^5 S = 0 

40 35£Lfti*;i£:te:ft<5o 0 4 (c) X^^tiX^^^tM 

[0 0 6 6] frio. IW{«fl»tfft««fl«:S4i:ft< 
-Tfc^CO^frfiM 1 =M2 i:t6^<ht'fc6^, r<D^ 
W^^^/c-TPS ^ M 1 (=M2) offl[*i. 0J: t 9^:#< 
M0 J: ^/J^^l^IS^^t7)v^^^ l ^^)ilr-fcoT t> J:v> 0 

[0 0 6 7] **3. B5M0 6Sr#SLfc|JJl±<O»tt 
7^f£9 itofc^icfi, nUaiUfc^io^ , N/2^rgoilj 
3R(-*5t^T»:o [1] M [2] (7)*Mlfct-<!:^ 

50 [0 0 6 8] [1] N/2??eo®ltHC*3»iSfRa* 



15 

[ 2 ] N/ 2 ft B ©H* 5«***^^yUOa 
S&«c#«w^3»*«:^rSb«-»Sfc«>*ctt, &co [3] 

aw [4] fcjdfci-wtfSfis-L^. 

[ 0 0 6 9] [3] Iff g<Dp]^{C^o^T^ B e H ^^^ 
[ 4 ] Nff B <75@]9ff M*5V »ili**/<:*/W>ailB* 

^^J:5l:*ft [3] aw [4] ^Mt^r^^ 

wtciiov^ iff eoBsi^jbMts»a^^yu6oaifi 

iT £^(^^2* r < 5 CI t 

Kft5 e dftfett, 

[0 0 7 0] ££>f£, ^aifi4i;^^Tg^Mw^ 

Bfrieco&# [3] aw [4] «rjx*ffi«i-s±-ctw 

[0 0 7 1] W:, r<z>J:5**«=Tfcio^T, 3t««r 
,£*T L«tt 6 d £ it XZ Z> B* Pfl # ^tt < b ^r-fe 
^OV>t^f5o (H7ti, lfy7U-A^lTsu 
b f V >T ^«T«HK «T fig ft B#fH] £ K ^ 1" 5 tf> <D 
P^T'fcoT, (a) nN/2ft®<D?— hi®(C*hr 

5^sm#<otb^^>r s (b) «N/2trao 
®*^*5^5»**^^^oaiia*s:. (c> 
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(e) tiXteftm<D&'ttm&*zti?ti^^x\,^z> 0 ft 

0 7 (c) (3M1 ( = M2) <EHfiflS|5g!9 ft< MOM 
fi< ft 5 «t 9WJ^Tltfc^ (d) liMlOt^M 
O/2Ki£<fc£«fc5ft0y&^L-ti^S o 17 
(e) ttMl<0tej&spS9tt< 0^jff<ftS±5ttW** 

[0 0 7 2]17 (a) (CTni-J: 51^ U/2ftn(0? 

10 ttWSJ-U mtcj: 9 N/2tTS«01i*^li*l|ffi3 9 
»M^mSJ: l 9Twr i t e/2ft:ftm^N/2tf 

[0073] !D7 (b) ic^i-j;?^ n/2ft 

tibcomfflAmteixit^xi) x^^ztnno £-e^ft 

[0 0 7 4] i7 (c) JC*"*-t*3 9, *as<o^*r«Fim 

*IT lum (=T2-T1) fl, Tlum=Tsub- 
Tw r i t e -T 1 c <*:ft<5 0 — ID 7 (e) 
30 ^tt*aa^^T^M«T 1 u mf**:*X«fc 9 < s T 

lum = Tsub-Twr i t e + T 1 c £ ft£ c JtM 

(DMrmmmr \ um«, 07 ( c ) to^^g/j>-e % 

(e) <7>»^**"CfcS 0 ^IT, m7 (d) <?5» 

0#r n 1*iT 1 u mil, T 1 u m = T s u b - T w r i 
t e ^rft«9, [17 (c) (e) (D^tCO^m 

[0 0 7 5] -<D£o[Z s mmmr I um#**©i* 

3tJR/R*r«pmHB±IB«-C*>ST sub- (2 Tw r i t 
40 e +T 1 c) J: t> ^^#<ft^ 0 *<Dtz#> s ft&CD^ 

mmttt^xmz^mjjytib&mbtiZo 

[0 0 7 6] ^/c, Se*C5«^JSlt'Ctt, RtjiifiLfcJ:^ 
£OB#rp1*ST 1 c (DiiPMtteT sub-2Twr i teT* 

(c) (C^-rj: ^-ft^^#^^^<7>B#ffl*iT 
1 c 0±pgfitJiT sub-Twr i te XfrZtzfr^ ^ 

50 ^t,ot^-^^nt^t#5 e 



17 
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*^nz>mm<D? «FjfeT i tr 2 t<om<DU%<omm 

U^&ISLt LTB^T 1 tT 2 £<Z>HT*«:aiS*tt: 
«tCM0T*«>5^-r5t, iroBiliMO (T2-T 

i) X5-x_btiZ> 0 ctoT. te»tofttta<fci**Ui, H9 

a6Ut*4 <b-&*H*rT#x.-C I 6 S I / [MO (T2- 
T 1) ] = I (Ml -M2) 5T |/ [MO (T 2 — T 
1) ] tmZtl&o I 6 T I GQ±PJtf3Tw r ite/2 

[0 0 7 9] 



10 



(d) &t>* (e) ic^LfcJ; 5^*«S:^*r"*-*ri:^ 
*t>— Ji*:#<i-«r i:35Spi«-e*>sr irtt»5*-ct> 

[0 0 7 7] /«C4o, WJi^*3V^rfiM 1 =M 2 t ft £ <fc 

[0078] h 5 xohh strive, m^mt$L<D<pmc 

*5JtSW^3Wa-t^>t^<Offi[«, 8*AiaU { A2TfI* 

(1/2) [ I Ml -M2 |Twr i te] / [M0 (T2-T1) ] 

£>6<DT\ ^5COffifi [ (lfTB^HitiXteNfTg^lB 5 
*<0»a) - (N/2^gOM^raW^) ] / (N/2 

[0 0 8 0] N/2ffB<DWmt lfTgXf^NtT 

s^ij^^^tts^ait^^oaa^^n^Aw^m 20 
^-•^yya' 00 ypv/^r^y^^- t^-f 

y^*^ (2 0 0 0^) , 3Dp-2, 11351 
^bl 1 3 81 (Y. Kuratomi, et. a 
1 . : I DW 00 Proceedings of 
The Seventh International 
DisplayWorkshops, 3 D p — 2, p 

(1/2) [|Ml-M2|Twr i te]/[M0 



S5 

1135-1138 (2000)) (Cl7r:^nTV> 

i i 3 81^7 j±(DTfrb i inn — 

Tfrh6ftn\Z. y lffgX^NtTgcOpj^^JWa^N/ 
2tTe<DlJ^|(7)JWa(-»LT 5 4%T*fcoTfc«aiJ#(^ 

*5JtS»aJt*«5 4%^P^H1 *V^»x.*ttf*B» 
W*3WaJt (= I (l^TgX(iNtrg^®^0»^) - 

(N/2fTB^H*^>jWa) 1/ (N/ 2 tTg <DMifi<7) 
ffa) ) i54 6%i:V>5ri:-efe5^P), *Sfi»iL 

[00 8 1] 



[ I M1-M2 | Twr i t e] / [M0 (T 2 



(T2-T1) ] 

^0. 46 -S6 
Tl) ] 10. 9 2-5t7 



<C 5£ 7 (D&m [ I M 1 -M 2 | T w r i t e ] / 
[M0 (T2-T1) ] <nm*Q. 9 2 £ 9/h<* < i"tt 

tf, 50%i:H^< (7)Iit«Mf4^IE^t^ 

V\ iot, ^7<O^3ac0ffi^r$ b(-^O0. 4 6J£* 

TfC-rtLtf«tOa*L^ (S6) 0 
[0 0 8 2] £r*>T\ f!u5$ Lfc J: 9tC»Sit5 4 %<7) 

APfl^«*tt^ffi«^»a«^j-*f-i-s«*u«g^ 40 

***U «lx.fJ»fiK»<o»a^*fUT^i 0%<£>®i*9 

1 OJ^TM. -r^^>^^:7co&iZ2^0. 2 0J^Tt-LT 

[0 0 8 3] HT% ffifi^JESGSPflT 1 c 
mmr^r i t e £<7>BS«teOt*T*BJ£LT*5<, 5fel- 50 



Si (XliS2) frS*cLTjfi«5S;-e*>5S:4Sr»lHL 
fcBHC, Si K33t*5 6 T<D2&<E>JS£r*&ffiLfco V* 

»a«^&t/fea«^Sr«lSJi--<<Ml =M2 t L 
fc£#^ 5 T W 2 ft^S^tS Lfci^ll 5 S = 0 T* 
iaL4^t?iBWifc»*tlifi SWS l 

<d i ftco^i: Jt« L/c^co 6 tco 2 tK<om<n-k^ £ £ 

/Tfj^i^30S2/S lt^5^T% S2/S1^ 

3Wa«»&Vfea«^/hS<*Sr fc^*>3&»S. S3 
fdfiTw r i t e/T 1 c £ 0^-/5^3: tlTV^^> 
T% Tlc^Twr i t e {c:it-<TA^^ttL^^A#V^^5 

*fi*a^&t/fea«soaiMa*^«*^»btt5 r 

[0 0 8 4] — 0(7) LT2 ^COJgCO^^ 

^ i^o^co^co^5>^Ttc^6^ft, 

{C^oV^TS 2/S 1 frl / ZVXT\^t£h&ft*&#>X3* 
So f§!^^>fc^M 1 fiM0O^5>T*fe5^:i-6^, rco 
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aM^teTw r i t e/T 1 c ^ 1 , t4b*)Tw r i t 
e 1 c ir^-Tr i:^x*^^) 0 J:o-C s Tw r i t e 

[0 0 8 5] BuaiL^?K 0 a a ^^^/Uf7)^^^ 
-AffllB-CO**HM0^»LT 1 0%Srjffix.SB*^"C 

— ^^rplX'(Oft^:ffiM0{C>PtbT9 0%Srfi8x.6NF^"e 10 

[0 0 8 6] *raSLfe«t fRSS^>°*^co 

-ra*-CWB*B0 (ScbTd«!9l*m) £<9*:t<TVh£ 
SriotlSMI (Tic) ti"tbtfj:v\ 

[0087] *mt&e>mmx*te* %M<D&*rm& 
tms (a) i^i-j: oizmnmtkttezx? 

a_tfEi8 (b) ^i-jiif^itt^^Sc^i^i?, «^ 

t^ftiirtf £ 09;ttfl28 (c) ^tf-TJ;? 
co ✓ ^u;* h T ^ 19 ^ ^ 0 x ft <n&ftt& T £ ^ 

ftit-tfJ^o ft*5> ID8C7) ( a ) (c) (Cid^T 

T 2 T*^ Lfc^^^CO^mT0^T*fc5 o 40 

[0088] (mm<nBffi 2 ) mi&<nmm 2 -m, 
[oo8 9] m9ii x m&<oMm2{£&ttftm<om7jk 

1 fi»JWlE]&3 6(:gg$tiT^ 
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Ti\tUf«fcv\, £fc, rco^ir>-^4 1 n x j&flS&s 

[0090] fc*s, **Mo**ifi««>-t<D(lb<o*fiaii: 
[0 0 9 1] #;lc x *:^ifec7)^co^^:3SacO»J^^o 

[0092] *jiiii<D»tto««ifi«t, um<omm 1 

[0 0 9 3] r<oj:5ft**ttf^lc:*3V^, *mM<DM 

h 2 o*ffiij»i-a 0 m 1 ofi N ity7i/-^n 

t'fcot, (a) fi:N/2fTioy- MSHc*ti-5jfeJE 
tg*lr<nm*}*<< $ (b) liN/2firB0>H*l:: 

*5«t«*ft*^^yK^38asp*, (c) (e) 4 

[00 9 4] ilO (b) T'fl, jaSt Vi^ 4 1 ?)5aiJ^ 
LM^ei, 0 2, W8 3 (ei<02<03^ 

&m<, Mse 2, e ioni{cjs^0#K7)5s< ^oxv^ 
< 0 ^rr\ igfe 1 os^fcjiig 1 0 (c)cd^^ 
V^T% 2C7)^tC*i|Hl 0 (d) co^-r^v^ 

T\ LTr&S0 3cO^^{C{l[lj 1 0 (e) CO^^T ^ > 

Sirvi^4 1 *s»j«Lfca««c«i:-c*ai[o,««ri!i)*6» 

[0 0 9 5] ^fUti*i:Ml=M2t«<t 

fc, *ti?ti<nmm\z&\,*xffi&^tt7<D2kifr£?Lffi 

6o 
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[0 0 9 6] mmnmm 1 «MSiryt4 1 &w 

LT^^v^\ ;l <om&x fcott) flasa^ t td*M£-C * 

[0 0 9 7] *^JfeC0^T*«, mjiZ&L/c J: 9 K 

a*, -co J: 5ftirtfcKf)ii5bttTflftv\ 

h 2 0 «JSt^»8WK(aotlM 

T«tf;*n*RCi*3e*S:**.aii:^J:f!)Bl Ofc^ 
Lfc «t 5 fc#«JtoAtt«Mlfc*T 9 J: 9 ttWrtlci-* r fc 

# < ftS J: 5 ftfe«£ffli^tf J:v\, 
[0 0 9 8] Sfc, *HJte^ffiT*«?fifi^lST4:4:fc 

^tagO^jfcTM/*^^ S V^XV^i*Til*T 20 

ftv\ 

[0099] ^ bi-, ^^x~i*m.mcfccxytm<D&'tt 
l t> icjs -c*> s &s t± ft v \ x. « jss ^ 

^SCtt^^^^^ i hm&^7Lhi%Z> 0 30 

[0100] (Hffico^ 3 ) mmnjtm 3 r*« > 
[0101] ei 1 1 «[, mmcnftm 3 i£«s*«5W0>* 

9tc\ *lljte^ffi^^3gfio*Jfti|liK3 6fi % 

<?)EiIl^WLTl/^ROM4 3 £lix.T^>5o 
ROM4 3lt 3tJB^^*T<^BB*& • »T«0*>< * 

(sit* *<< % ^yffint^o) trtftem 

TV>£ 0 40 

[0 10 2] *Mfio?B«|o**SSjltt, ftjfito 

m\i^btlZ>*- KK3fe»4 2£rfl|;iT:fc5*K S^E— KR 
*SS4 2tt»J|»lHl»&3 6JC»IRSnTV^5 0 ~ O^r— K 

[0103] ft*5, ^mm^nmco'M^m(D^:(Dm(o 
mf&\z-D\,*xtenm<»mm 1 ^^wt^^ot, 50 
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[0104] J^±o J: 5 tC^^tbfc*Hffi<7>^OS 

5 0 r :w- KiS^a54 2t-TA^i-5r £as-c#6 
^— Kfc Ltli, r*jftjfi^~ kj , ra?2p^e— 

Kj ^%*:<b*i<5 0 LfcJ: 9S-, -« 

JcaS^fiTJcflSo-CRftoffi^^iK ft 

Kj fcJt^r, r*?&jft^e— kj tiL%M<o&fr<D 
IBtt- »T*r«fe*5J:5ftB9:£4:-*-6. ft**, ^^J: 
9 ^MSuuSCfc^- K<ti"6co-enft<, w*.tfjfi 

5ft^(c/£ IS*:*- K*rK»t« Jt 9 r fc t, pT« 

[0105] Rtj5zE L/c J: 9 I- LT^e~ KOA^SrSJtft 
tt/c*— KR^ffl4 2*i, S^ttfc^e- K^^-r<f^- 
SrSiJfflHHK3 6^*fLTtU^i-So ; e-KR£«4 2^ 
e>ttl^Stt^fa-^S:S:Jt^ftiJfflilHlK3 ^coS^/c 

lffiaf:^otROM4 3 tcfeti^ixT^sffiifeco^ 

3 7^»LT»J«l«-B-Srm*i-*o ^Ojg*, 9**5 
5ritcft^ 0 

[0 10 6] ftjb\ *j£)K0>««-Cfi, i^i6fflE^nfc 
aS»o^~ Kco 9 oco^e— KSraSW-TS <t 9 ft 

£fc, M^ii*ROM4 3^EEPROM^(DftM^ 

J; 9^ft^ 0 

[oio7] (mm<omm 4 ) mm^mm 1 e> 

^ffi3*"CW*^3SB«^ 7 4 — ^ K % > — *? l^is-Y /Ujj 

tT9v^^>^^y ^istf^y* 3 ?* h*s:o»*s6B 

[0 10 8] ^^OTf^(7)^^®^{ix.5^ B B B ^^ 
[0 10 9] r^T% 3t«4:UTfi. HffiOJgffi 1 <D» 
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5 0 *W«»t5*#SftT4 < T t J: < , « 

*tf, Wfe> Jftfe, ife¥T'fcoTUl\ 

[0 1 10] K±<OJ:5^«fiKS*tfc«*aS«"C«:, r 

K^rf)£l$ft{K ft^SfS TECHNICAL REPO 
RT OF 1EICE. . EID2 0 0 0-4 7 S p 
p. 13-18 (2000-09) (D 1 4. ffiJ&S^K: 
«tSLCD^)H|f8k»<OK*j Sr#RH) 0 
[0 111] ftite, *HJSO^<7>*^gO^(D<t!i^ 

[0 112] *j8JS<0»«0*^3fi«K>ftf^^O 20 

[0 113]112(t HlfiO?g«l4^«5*«MOS 

(a) (i»ft««^*/U^*t4y- hi»l:^LT 
3fea«#«ra*i-S^>f 5 v^Sr. (b) te^if^^ 

(c) tt*«(Z)^«rl*fl[co^lsS:-t*b-en*LT^^. 

T b&t;S5fe»MT c ^P)«fi)cStl5o dWB-C 
lis ffiSS^^^5NfT01iaiS:^rLT*3!9, Io: 30 

[01141012 (a) ic*-r j: b \c % mz&frmm 

#LTJKfc*S«»*:HtfJ-rS. tit, r<Z>*Sft# 

^tl6o 40 
[0 115] «*»BT c iCSSV^Cfi* 

an rot a 4ish^^lx in B(D?- brnfrbttftsw 

T a l£TS#i£**Lfcefcflfcffi y ir h^^fc^O y 
ii^n^o ft*5, lll4C0^4fB]«^^ B e a 

So 

[0 116] EI 1 2 (c) Ict^-TJ: 

7^ KOjtai*^ N/2fTB<a«3SK*3tt*i8iB*0>± 50 
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mm<omm 1 4: 3twtt«tia8iiB*^:fc^ 

[0117] nm<DMm 1 -oa^fcBi&ftfc* 
[3] 1 tf eoiB^jc43v^Tffia^v^u<o3gia* 

»0«t(0!|^|j[fc5 7l — iNT'^-r^t^^^^ 

[oii8]*fc, ws«^^«ay#^«to-c»»stb 

[0 119]^:. TwriteSTl c CO £ # 

[0 12 0] Sbi:, »i8 (b) XI* (c) (7) J: 

5 te#5te it t J; ^ r 4 mmnrnm 1 o»<& 4 m«t 

[0121] *H16ojKffi<z>S^3gH36 5 , HJfi^ 

[0122] £fc, mm<omm 3 (om^co j: 9^, ^co 

[0123] (t<Dfo(nm]&(DMM) m&Ltz&mm<n 

[0 12 4] ^tc, *&m<Dm&s «BT^*5l^TtA 

^6Jtari:#*V\ «»S«B«»15PDA (Person 
al Digital Assistant) «<Z)fi8«rS!jS*36fi<0*^$gfi 
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[0 125] B13I4, *«W^**SSB*r«*.fc3SB 

(b) tt«^lfS!^s*^SBS:^^^^^^^LTv^-5o 
[0126] ztibnmmmsm&TmmM 

6 0 r<7)^m^A^^:§ttT, S^ffil 6(4, AftSE 10 
U^#S«^*«^«S*»W(0«*|SBfcW«^I(if^ 

[0127] j^±^j; 5 1-. *#bh0>**ssb, mwz 

[0 12 8] ftis, *»W©7^-^K^^yi/t^ 
t^i^^^u— A^ra^(trv>^^ s r^nii^tcps^^ 20 

fete** Lt*»Ot^7 A^SrSRtf S J: 5 IT 
[0 12 9] **<^3t«^*ri-5J;5ft*^7 

te\ iRpHB^p 8- 1 0 1 6 7 2, Xfi*H4*lf 5,8 2 30 
8, 3 6 2ft^lCf¥3$£jft,TV>£) 0 
[0 13 0] *&WX*te, BBil?Ufc*«= [1] & 

[2] t^i- N/2fTB<OiB*^*3it-5aill 

*N IK*^N/2fTaOiii3|{-Cft<Tt>J:<, N/ 2 fT 

[0 13 1] «jfi*Lfcftft: [3] ri 

[4] {Ciott5 rN?Tg(7)iU^j £ TNfrgO 40 

[0 13 2] £/c, *!8S(07-f-;WK^'5r>'i/t^ 

^^tifcmm^. &<n-V-77i — a»im^*5V^-c i ft 

n<ommz*^fe*ir&&£&&tix^z>& s &-?\^t>z 
ox*>z>&m±i£\i\ mtui. mzNftm<Dmm\z!) ± 
y bm^*mz&&tixfrbmjznt%mi&M^tzmzffi 
&ift&<Dmm\zm&m^&mz&ts&oiz^xi>£ 50 



&m 2002-366124 
26 

v\ tits BWBNfT@*m*fcy-fcs> hfflr-W*»Si&* 

PpTTc tftt7'7l/-^OftMMTa t&m 
[0133] *t *8WCfi, 0 4tC7r:-r^^«9y- 

h K^-r^3 4^> iftn<DSf— bB3 1 ^bNff 
ftncn?— h^3 1 *>fb ltTecoy- h^3 1 — nim^ 

[0 13 4] MLtr^f>f^h v ?*m<D 

- 3 8 3 8 6^S^i7(Oj: 9(-CMOS^C0|HlSS^ 
(4^^-^ h!)^ *§^M I M (y • -< ^ 

[0135] jRs*^^/wia3aM-ct«tv> 

[0136] 4fc, «»<oa**a:tt!fclft«*0«JEE \s 
0 r !lx.tf±fS»BB¥l 1 - 3 8 3 8 6^«lcfc-5«t 5* 

[0 13 7] fSfs^^- KfiOCB^IS^Stt 

^) ^^0, STN • K • 

?) m^B, ^^^^T^ia^^ B H B ^^^ii>E cb 
M'mmmvr) ^<>-hm&, 1 ps (s^y 

^ B e a. GH h • h) tKA. 

m&im v ^ r t a v r tt & 

[01 3 8] «*Mc:5fi»i«ttrKa^R3fiRS^JRS*ir 

«*6»*BIT 1 c^tt^fflfflTwr i t elCit^T 
*L<5o 
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[0139]-^ W*oa:«F«4jli-frTti»*L<<C 
^ ({0 U ^*o*^Sgffi(0»-&^W:-<ix«fijf3P*^ 

JcAoTtt*— ft!*«[«r»Sfc«><Oj£«ll#IBT 1 c coJi 
[0 14 0] *5v^5*«c-C, »R«t*«iiIi^<Z)J; 
[0 14 1] ftjo. ft&MKJttt«i* Lfc«*^H£S 
(Mxtf, gig*. Kit*, tEltfrSb*, 

if) ***flsi-s**ii««^fcntfW-et>J:v\ 

Sr^ffii- 5 r t j&sas Lv \ 20 

[0 14 2] 

tctti«, »3t=^ h£_h*f 6: t4<IWI»tffeatO 

[0143] fiiaT^*5v^rfcmriaw««»at/ 

[HB90ffi¥ttK91] 

m i ] mm<omm 1 ^>5«^^^gi^M^ 30 

[83] **^«Bi^«s*«w^«^36«a>«dcSr 

[14] nmcommx \z&%*&w<nmmmw.<Dm7FWi 

fttD-MZ^-t?^ $ — h-Cfc!9, (a) JifR 

/u^^r-r 5 h sue *t l t tsitt^ & ^ 

-T<5^-f ^ (b) ttR**^/^yU35«*i-6# 40 

'ft<nmmz-tetf%m$&<r> i &.\t%:. (c) «l w 
[115] %m<n&tt?4 * ^if&mw-r&fcvxommm 

XtbK). (a) fiN/ / 2trgCOilj^^i5tt5^ a a B^^^ 

*/u<Dmi&m<Dm4k&. (b> i^io^fflgo'iik 
[i6] %m<»&tt9<< % >y*mm'*z>ti#><»mmm 

X'tb*), (a) ^N/2tT§Oili^{Ci6Jt5^B e a ^^< 

*;is<Dmi&&<Dmk&. (b) i*tt«<^*Tttg<7>£ft: 
Sr-tti-fix^LTt^o 50 
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[HI 7] i*^7^-AffllB»c^v^r*«ojifcff««pi 
IB*l*ISI«rlttM-t-5ft:«>«>ttWH-e*>oX. (a) (IN 

(b) ttN/2tTB^>H*^i3*tS«S**y^l/ 
^3gi£i^£:, (c) (e) *"Ctt*JK<Oj{iiTJ»flES: 

[[218 ] l 1^:7 ^-AJ«IB^i3W5*aRw/S*rfllft* 

RWt8fcft©RWH-e*)ot, (a) me»ttttfcft 
s»a\ (b) nmt&ttti &a»-o*>*»a\ (c) « 

[0 9] 2 C#^*^iol/TglOM^ 

[Sio] it^7i — A«B»c:*5»S*KcDj{S*r^-f 

^^^t6/:^P^TfcoT, (a) f*N/ 

(b) fiN/2ff B(OHIRJ-*5WSfflESS^^^ 
<£>^i§^£r, (c) #>fb (e) ^tliffl^^MS^ 

[811] 3l*<o*«3Jc«S*«W<7>*^3fi«<7>«fiK 

[012] nm<ni&m4\z&z*mw<nm^mmv>m7F 

mft<0-W&^-r*'( msf**— hT*fc<!), (a) fit 

^-r-s^-r (b) 5 

#tTOH*^*5*t5aa*o«{bSr, (c) i*%M<Dj& 

krm& (Dmt&'t ti^eti^ l x ^ 5 0 

[013] **W<oK^KB*«x.fcSfillo^Mt*r^i- 
BTfcot, (a) ttftffiS«Btt«:. (b) 

[014] ffi^o^^— ;u Kv"— >ryi/t/^7- ^rst 

-h-CfeO, (a) Iiif a i^;^$t5y-h« 
[:»lt^M$rltlAtS^^ ; y^^:, (b) ttffi 

[^CDtftPJ] 

1 *^36B 

1 0 fRfi^^^/l" 

1 1 (Bft« 

1 2 JRS-feyu 

1 6 ^7F%V> 

2 0 7^ h 
2 1 

2 2 ^7t^ 
2 3 

2 4 tfclftv'- h 

2 6 ^BB 

2 7 ±{HJS^ 
2 8 TfliSS 
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2 9 mghis 

3 1 V- hl& 

3 2 

3 3 ^-r^v^id^ 

3 4 h Kv-f'* 

3 5 y— *K7-f'* 

3 6 ftJfflKUSS 

3 7 /<y*9>T h«tJfflPIU8S 

[Hi] 



1 
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3 8 *kmt # 

3 9 

4 1 ?ESir>"^ 

4 2 KRJfclB 

4 3 ROM 

T l ^«TH!*6«f^ 

T 2 ^*T1I*7«F/S 
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(a) (b) 
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_i_ 

31 

jL 

L 

31 

31 

J_ 
31 

±_ 
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^32 



35 

E-J 



"^-32 



"^32 10 



-20 



37-^~£ 



(17) 



#Bfj2 002-366124 



a 

(o) 1 wa- 
ff 

a t (b)_ 



[14] 

i fi j h p j M i 11 



JLU 



fl_I. 



14 



Ls. 



en 



II 2] 



lit 



(c> 



JUL 



-jU- 



Ba 



4^ 



3a 
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[H7] 



[110] 



TmW2 



(b) 



(c) d«HM 



5fe«© 

(d) 



5fcS0> 

(e) 

(ft**) 



TntWZ 



0 D 



-u*ra 



•tTTc 

t 

I 



Tlum 



T2 



Tlum 



T2 



Tlum 



T1 



Tsub 



Tic 



-WW 



T2 
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[139] 




-20 



(20) 
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[Hill 




[111 3] 



o o 




(a) 



* #00- 
8 

(c)| «(G>- 



[114] 



JL-L 



JLX 



d o 



(51) Int. CI. 7 



G 0 9 F 
G 0 9 G 



9/00 
3/20 



3/34 



3 3 6 

6 4 1 

6 4 2 

6 8 0 



F I 

G 0 9 F 9/00 
G 0 9 G 3/20 



3/34 



3 3 6 Z 

6 4 1 E 

6 4 2 A 

6 4 2 P 

6 8 0 S 

6 8 0 T 
J 



5G4 3 5 



(21) 
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(72) m\m mm etstj 

ifcKMfFWSTtJ^piJtioo&sjft t&Tmi 

(72)#gw# mm 

^BSiiffP^wm^^piKiooesflfi tarns 



F^-A(##) 



2H088 


HA06 HA 12 HA28 JA04 JA05 




JA17 MA05 MA06 




2H091 


FA02Y FA41Z GA11 HA07 




HA12 


LA15 


LA18 




2H093 


NA43 


NC42 


NC57 


ND09 ND17 




NF05 


NF17 






5C006 


AA14 


AA22 


AF44 


AF62 BA15 




BB16 


BB29 


BF38 


BF49 EA01 




FA16 


FA22 


GA02 




5C080 


AA10 


BB05 


CC03 


DD05 EE28 




FF11 


JJ02 


JJ04 


JJ06 KK07 




KK47 








5G435 


AA01 


BB12 


DD13 


EE21 LL07 



